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HE curability of internal cancer 

depends largely on the removability 

of the organ involved and the acces- 
sibility of the lymphatic glands which 
filter out the migratory cells that have 
left the parent growth. These factors make 
the curability of cancer involving organs 
located in the male and female pelvis 
relatively high. These organs include more 
than two-thirds of all the curable internal 
cancers of the body. It is true that almost 
one-third of all the cancers of the body 
are found in the stomach but scarcely 
more than 10 per cent of these are operable 
when discovered by the surgeon while 
approximately 50 per cent of the cancers 
of the rectum and more than 50 per cent 
of cancers of the bladder including the 
prostate are operable, and much more 
than 50 per cent of cancers of the uterus 
and adnexa are either operable or sus- 
ceptible of efficient radium treatment. All 
these organs are permanently located in 
the true pelvis, are largely extraperitoneal, 
and are suspended loosely in elastic con- 
nective tissue which permits of the expansi- 
bility required in their proper functioning 
but which by its susceptibility to infection 
constitutes the chief source of danger in 
surgical operations dealing with these 


parts (Fig. 1). The lymphatic glands are 
accessible and removable. The principles 
involved in the surgery of all these organs 
are the same except that in cancer of the 
uterus, radium is usually preferable to 
surgery. Moreover, it is possible to estab- 
lish a mechanical quarantine which segre- 
gates the pelvis from the abdomen so 
that peritoneal and local metastatic in- 
volvements may be treated intraperi- 
toneally with large doses of radium without 
endangering the intestines or other vital 
organs. Any of these organs may be re- 
moved and it is conceivably possible to 
remove or destroy all the pelvic organs 
with their lymphatics without destroying 
any vital function. 


COMPARISON OF THE PRINCIPLES GOVERNING 
SURGERY OF CANCER OF THE COLON, 
RECTUM AND RECTOSIGMOID 


Colon. In discussing cancer of the 
gastrointestinal tract, it is common prac- 
tice to classify the colon and rectum under 
one heading. From the standpoint of the 
surgeon, this is not accurate for the 
reason that entirely different principles 
govern surgery of these parts. In that 
part of the gastrointestinal tract in which 
peristalsis is required the intestine is 


“This paper was mailed to us on November fifth. Dr. Coffey, the author, lost his life in an aeroplane accident 
on November ninth. 
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surrounded with peritoneum and its cir- 


culation comes from the mesentery. A 


cancer at this point follows the course 


Fic. 1. 
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able for removal.” From this, it would 


appear that the mortality in cases of 


immediate resection and anastomosis for 


Section through pelvis showing pelvic organs suspended in connective tissue below peritoneum. 


A. Arrow pointing left shows annular stricture of sigmoid formed by carcinoma. Arrow pointing right 
shows location of such a stricture. B. Arrow pointing left shows obstruction by rectosigmoid cancer. Arrow 
pointing right shows location of rectosigmoid cancer which involves both connective tissue and peritoneal area. 


c. Arrow pointing left shows carcinoma of rectum. 


of rectum. 


of the blood and lymph vessels and 
therefore forms an annular stricture, the 
first symptom of which is obstruction 
(Fig. 1A). As the obstruction becomes 
more complete, intestinal intoxication de- 
velops. The immediate obligation of the 
surgeon is to nullify the intestinal obstruc- 
tion and cure the intoxication by drainage 
before any attempt is made to remove the 
growth. The importance of this statement 
has been set forth very dramatically by 
Professor Grey Turner! in a report of 142 
cases of operation for cancer of the colon, 
70 by a one-stage and 72 by the two-stage 
method. The mortality in the cases 
operated upon by the one-stage method 
was 25.71 per cent while those by the two- 
stage method gave a mortality of only 
12. per cent. Turner laments: “The 
mortality of the one-stage operations is 
the more to be regretted because they 
probably include most of the cases where 
the local conditions were the more favor- 


Arrow pointing right shows location of carcinoma 


obstructive cancer of the colon is more 
than twice as great as that following 
a two-stage operation which permits of 
nullification of the obstruction and cure 
of the intoxication by intestinal drainage 
prior to the removal operation. This 
principle is so firmly fixed im surgery 
that it may be considered little short of 
malpractice to do an immediate resection 
and anastomosis for an obstructing car- 
cinoma of the colon at a single operation, 
no matter how skilled the surgeon may be. 

Rectum. Cancer in the ampulla of the 
rectum instead of forming an annular 
stricture radiates in all directions in the 
layers of the rectal wall but does not 
produce obstruction with its resultant 
intestinal intoxication. The rectum is 
extraperitoneal, and is suspended in loose 
connective tissue which is arranged in 
meshes or capillary spaces (Fig. Ic). 
Infection implanted in this loose connective 
tissue when held in liquid form tends to 
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spread upward in the _ extraperitoneal 
spaces by capillary attraction. This con- 
stitutes the chief danger in the operation 
for removal of cancer of the rectum. 
Gravity or smooth drainage material will 
drain a smooth walled cavity but will 
not extract fluid from connective tissue 
spaces. The progress of this infection may 
be arrested by a capillary structure which 
exercises a more powerful pull than that 
existing in the connective tissue spaces. 
For. this purpose gauze constitutes the 
ideal drainage material. 

My first operation for cancer of the 
rectum was done by the Kraske method 
about thirty years ago. In 1908,? my 
first paper on cancer of the rectum and 
colon was published, at which time some 
cases of local resection were reported, 
of which one patient was in good health 
many years afterward. 

In 1912, W. J. Mayo* revolutionized 
surgery for cancer of the rectum in this 
country by introducing the two-stage 
operation with the following sentence: 
“The combined abdomino-sacral operation 
in two stages has much to commend it 
and has a mortality of less than one-half 
that of the abdomino-perineal operation 
in one stage.” The operation he promul- 
gated at that time is what is now often 
referred to as “‘posterior resection”’ and 
is still very widely used in this country 
and in England. For nearly two years | 
used this operation but was soon con- 
vinced that a more radical operation 
was possible. Although I had not yet seen 
the report of Miles’ classical work which 
had been published previously, on Sep- 
tember 8, 1913 I did my first radical 
abdominoperineal operation in two stages 
at which time the technique of inverting 
the distal segment by drawing the sigmoid 
out through the anus was introduced. 
In the first 4 cases of this type, I ligated 
both the internal iliacs and _ superior 
hemorrhoidal artery and removed all the 
fat in the hollow of the sacrum and drew 
the peritoneum of the pelvic wall over the 
inverted rectal stump, thereby completing 


Coffey—Carcinoma 


American Journal of Surgery 3 


the first stage. There was much sloughing 
of dead tissue with extensive suppuration 
and high fever for two or three weeks. 


Sectional view 
Gauze Wicks of peritoneal fold 
surrounding drain 
/ 


Rubber Tissue 


fat pushed 
down below drain 


Fic. 2. Completion of first step of two-stage radical 
abdominoperineal operation. Dotted lines indicate 
tissues to be resected at second operation. 


To modify this local infection, the tech- 
nique was changed so that only the superior 
hemorrhoidal artery was ligated. Still 
there was sloughing and extensive sup- 
puration in the field around the inverted 
rectal stump resulting in an abscess which 
finally opened into the rectum. My first 
article on this new operation was published 
in April, 1914.* After the publication of 
this paper, a plan was adopted whereby 
extensive drainage made up of wicks 
of gauze protected in its passage by rubber 
tissue was inserted through the abdominal 
incision down to the neighborhood of the 
inverted rectum for the purpose of draining 
the connective tissue and localizing the in- 
fection. This drain passed outward through 
the free peritoneal cavity and emerged 
at the lower angle of the abdominal 
incision (Figs. 2 and 3). The results by 
this inversion technique combined with 
the gauze pack were remarkably good so 


* Daniel Fisk Jones published a description of his 
radical two-stage abdominosacral operation in 
J. A.M. A., 65: 757-764 (Aug. 28) 1915. 
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cancer of the rectum, I was able to report 


Fi 


40 radical abdominoperineal operations 
done in two stages with only 2 deaths, 
a mortality of 5 per cent. 

Rectosigmoid. Cancer of the rectosig- 
moid is ordinarily classed under cancer 
of the rectum. Elsewhere attention has 
been called to the error of this classifica- 
tion. In a report of twenty years’ personal 
experience beginning with the adoption 
of the radical abdominoperineal operation, 
it is shown that the mortality of the 
operation for cancer of the rectosigmoid 
is more than three times as great as that 
for cancer of the rectum proper and is 
also greater than the operation for cancer 
of the colon. This is due to the fact that 
while the rectosigmoid is partially sur- 
rounded by peritoneum and develops an 
annular stricture with obstruction as the 
first symptom of cancer, it also extends 
into the extraperitoneal connective tissue 
space (Fig. 1B), thereby combining the 
dangers of sepsis encountered in surgery 
of the rectum with those of obstruction 
and intestinal intoxication encountered 
in surgery of the colon which requires a 
preliminary drainage operation (Fig. 4) 
some weeks or months before any attempt 
is made to deal with the cancer itself. 
Having met this requirement, a_ recto- 
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ience of more than one hundred cases of principles governing the operation 
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the 
for 


sigmoid growth may be removed by 


cancer of the rectum proper. 


;. 3. Second step in two-stage operation for radical abdominoperineal removal of cancer of rectum. 


Cancer of the Rectum Requiring Complete 
Colectomy. In cases of generalized colonic 
polyposis, it is not uncommon for some 
of the polyps in the rectum to develop 
carcinoma. Such a case requires total 
colectomy combined with proctectomy. 

In March, 1926,° it was my privilege 
to report the first recorded case in which 
this operation was done for colonic poly- 
posis with engrafted malignancy (Fig. 5): 


On July 18, 1922, a woman, thirty-nine years 
of age, was admitted to our Clinic with the 
history of “running off of the bowels” with 
the passage of some blood, a condition which 
had existed for nine years. Examination of 
the rectum showed numerous polyps, one of 
which was as large as a walnut. The polyp 
was removed and examined microscopically. 
Two pathologists were unable to agree as to 
its malignancy. An ileostomy was performed 
and the patient sent home. In the course of a 
few weeks, the discharge from the ileostomy 
became semi-solid and the patient became 
quite healthy but the blood-stained mucous 
discharge still came from the rectum and the 
size of the polyps seemed to increase. On July 
24, 1924, the patient returned when the polyps 
in the rectum showed more evidence of malig- 
nancy. By the technique described in the 
afore-mentioned article,* the colon was re- 


* See Figs. 1-19 in author’s article.® 
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moved down to the lower sigmoid which was 
inverted to be removed at a later operation 
as in the operation for cancer of the rectum. 
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healthy. At this time complete colectomy 
is but little more serious than removal of 
an abdominal tumor. On the other hand, 
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Fic. 4. Preliminary drainage in complete obstruction from rectosigmoid cancer. a. Enormous dilatation of 
cecum which when undrained often produces death even when a colostomy operation is performed. 
B. Cecostomy performed by Hendon’s method combined with left colostomy which is to be opened later as 
first step of two-stage operation for carcinoma of rectosigmoid. 


Eight days later the rectum was removed. 
The specimens showed carcinoma of the rectum 
and carcinoma of the colon just below the 
splenic angle. The colon was entirely filled 
with polyps. The patient is alive and in perfect 
health nine years after the colectomy. 

On February 22, 1928 two months after an 
ileostomy, colectomy, followed a week later 
by proctectomy, was performed on another 
woman, aged twenty-eight, who is still alive 
and well five and one-half years after operation. 


There was no particular shock connected 
with either operation, thanks to the 
preliminary ileostomy without which such 
an operation would be accompanied by 
prohibitive mortality. 

When an ileostomy is performed, the 
discharge is very thin and composed of 
bile and intestinal secretions which at 
‘rst greatly depletes the patient. Within a 
few weeks, the small intestine takes on the 
absorptive function customarily performed 
by the cecum, the discharge becomes semi- 
solid and the patient becomes unusually 


such an operation combined with the 
depletion accompanying concurrent ileos- 
tomy is more than the vitality of the 
average patient can withstand. 


CANCER OF THE BLADDER 


The bladder is an elastic reservoir 
situated beneath the peritoneum, sus- 
pended in loose connective tissue which 
permits of enormous expansibility. It is a 
frequent site for the development of 
cancer. 

To Dr. Edwin Beer, probably more than 
to anyone else, credit is due for the 
advancement of our methods for treating 
bladder neoplasms. In 1g1o0,’ he first 
published his method of using a high 
frequency electric current in a _ water 
medium which was the origin of what we 
now refer to as “fulguration.” It has 
been said by competent authorities that 
this is probably the most important 
technical advance in urological surgery 


) | | | 


6 American Journal of Surgery 


that has been given the. profession since 
the development of the cystoscope. This 
principle forms the basis for most of the 
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Fic. 5. Colonic polyposis with two areas of malignancy. 
Drawn from fresh specimen. Portions of intestine 
removed at two different operations have been 
merged together by artist to show complete intestine. 


now accepted treatment of neoplasms of 
the bladder. Since this original presenta- 
tion, Dr. Beer from time to time has made 
valuable contributions to this field and 
has extended his activities to total cystec- 
tomy for infiltrating carcinoma of the 
bladder. In November, 1929,° he reported 
8 cases of cystectomy with partial pros- 
tatectomy in which he transplanted the 
ureters to the skin and with the inter- 
vention of tubes delivered the urine to a 
receptacle or contrivance strapped to 
the patient’s leg. Of the 8 cases there was 
one operative death and later results in 
the surviving cases were encouraging. 

It is interesting to note that in the same 
year that Dr. Beer made his first experi- 
ments with electrocoagulation by high 
frequency current, the valve principle of 
duct delivery into the intestine was dis- 
covered and surgically executed in con- 
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nection with experiments involving trans- 
plantation of the bile duct to a new 
location in the intestine.’ In 1g1o, the 
same year and almost the same month 
that Beer reported his method of electro- 
coagulation by high frequency current, 
at the meeting of the American Medical 
Association in St. Louis I showed five 
undamaged dog’s kidneys with undilated 
ureters in which the ureters had been 
transplanted into the large intestine of 
the dog by the submucous implantation 
or valve method.’ Dr. C. H. Mayo, 
who was chairman of the meeting at that 
time, applied the method to a patient with 
exstrophy of the bladder in 1912. I applied 
it to a patient with cancer in 1913. From 
1912 to 1925, many ureteral transplanta- 
tion operations were done by this method 
chiefly for exstrophy of the bladder. The 
results offered definite proof that the 
valve created by this method amply 
protected the kidney against intraintestinal 
pressure and infection, if the operation 
was well performed. But, because the 
operation had to be done in two stages, 
requiring two major abdominal opera- 
tions before the third operation of cystec- 
tomy could be performed, the operation 
was not generally applicable in the treat- 
ment of cancer of the bladder, although 
Lower'! reported 7 cases with fairly good 
results. 

In 1925,'2a method was devised whereby 
a rubber tube or catheter was fastened 
within the ureter by ligatures which both 
sealed the ureter against intestinal infec- 
tion and anchored it to the tube, after 
which the tube was passed through an 
opening made in the mucosa at the 
caudal end of an uncompleted intestinal 
incision and used to draw the ureter into 
the interlamellar space beneath the intesti- 
nal mucosa and through the opening in 
the mucosa into the intestinal lumen. 
The urine was transmitted from the upper 
ureter through the tube into a receptacle 
outside the body. The anastomosis was 
completed, and the open ureter exposed 
to intraintestinal pressure only after the 
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intraintestinal end of the ureter sloughed 
and permitted the tube to come away 
eight to sixteen days after operation. 

By this method, it was possible to trans- 
plant both ureters at the same operation. 
After more than two years’ experimenta- 
tion, a perfected technique was presented 
before the American College of Surgeons 
in Boston, October, 1928.'* No. 12 (Char- 
riére) ureteral catheters were used and the 
two ureters were transplanted at different 
levels at the same operation, after which 
drainage of the retroperitoneal connective 
tissue space was provided by the use of 
gauze wicks arranged in the form of a 
protected quarantine pack.-In_ 1929," 
I reported 20 cases of bilateral trans- 
plantation of the ureters by this method 
with one death. In December, 1929," 
before the Southern Surgical Association, 
one month after Dr. Beer had reported 
his 8 cases of cystectomy and partial 
prostatectomy, I was able to report 2 
cases occurring in women in which I had 
transplanted the two ureters at one 
operation, followed two and three months 
later respectively by cystectomy for cancer 
of the bladder. At the close of this pre- 
sentation, the hope was expressed that it 
would now be possible to do bilateral 
transplantation of the ureters and cystec- 
tomy at the same operation. 

I have now done the operation of bi- 
lateral transplantation of the ureters with 
cystectomy for cancer of the bladder in 
14 patients. In 2 cases of far-advanced 
cancer in the female, an attempt was 
made to do the combined operation 
with fatality in both cases. The les- 
sons learned from these two cases lead 
to the conclusion that for anatomical 
reasons the combined operation is not 
practical in the female. Cystectomy in 
the female is far more complicated because 
of the greater extent of the connective 
tissue area encountered in the broad 
ligaments. As radium is so easily applicable 
in the female bladder, both from within 
the bladder and through the vagina, 
the operation of choice is bilateral trans- 
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plantation of the ureters and destructive 
doses of radium applied through the 
bladder and vagina. On the other hand, 
in an experience of nine cystectomies in 
the male done at the same time the 
ureters were transplanted, the conclusion 
has been reached that the combined 
operation is always preferable in the 
male. 

In the first 3 cases of cystectomy in the 
male, the operation was begun at the 
fundus of the bladder.'© In my fourth 
case of cystectomy, the cancer was primary 
in the prostate extending into both seminal 
vesicles.” In mobilizing the bladder from 
the fundus, difficulty arose when the 
involved seminal vesicles were reached. 
My surgical activities were then trans- 
ferred to the urethral end. So, at the pres- 
ent time, the technique for cystectomy in 
the male is as follows: A catheter is 
introduced, the bladder is filled with 95 
per cent alcohol as a preliminary pre- 
caution against transplantation of the 
growth to the wound in case of rupture 
of the bladder as suggested by Beer.’ 
The abdomen is now opened through a 
long incision and the ureters transplanted 
into the lower sigmoid by Technique 2, 
tube technique,'*-" using large catheters. 
The posterior peritoneal incisions through 
which the ureters have been lifted are 
closed. The pack which held the intestine 
back during the transplantation operation 
is allowed to remain and in addition the 
lower abdomen and pelvis are filled with 
sterile gauze to prevent contamination of 
the peritoneal cavity. The bladder is now 
in plain view with a wide open field. The 
peritoneum is separated from the fundus 
of the bladder down to just above the 
seminal vesicles. The operation is now 
changed to the lower end of the wound. 
With the finger, the bladder is separated 
from the pubic bone and the pubovesical 
ligament cut with scissors.* The finger is 
now insinuated below the lower end of the 
prostate and urethra. The urethra is 


* For illustrations of this technique see Figures 10-12, 
author’s article in Am. J. SuRG., n.s. 20: 254, 1933. 
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severed, and the end of the prostate lifted, 
after which the end of a long gauze tape 
is packed into the space. As the prostate 
and neck of the bladder are pulled forward 
and separated from the rectum, the gauze 
packing continues to control the hemor- 
rhage. While it is possible to remove the 
bladder without ligating any vessels, it is 
well to doubly ligate the so-called lateral 
ligaments of the bladder and the vasa 
deferentia. Gradually, the bladder is pulled 
upwards and mobilized with the fingers. * 
The removal of the bladder in this way is 
remarkably simple. After it has been 
removed, which usually requires not more 
than ten or fifteen minutes, the temporary 
pack placed for the control of hemorrhage 
is removed and the entire vesical space 
which involves almost all the pelvis begin- 
ning at the urethral end is packed with 
gauze. An opening is made in the peri- 
toneum at the point of the cul-de-sac for 
drainage of the peritoneal cavity.!7-* 
This large pack of gauze then serves as a 
drainage reservoir for all the vesical space, 
the retroperitoneal space in which the 
site of ureteral transplantation is located 
and the lower end of the peritoneal cavity. 
All gauze is now removed from the peri- 
toneal cavity and the peritoneum is closed. 
With this enormous gauze pack in place, 
such a thing as sepsis is almost impossible. 
It is removed under light gas anesthesia 
about six or seven days after operation, 
during which interval the elastic connective 
spaces have been sealed and a granulation 
wall has begun to develop. Through a 
large bivalve vaginal speculum, the space 
is repacked with gauze which is allowed to 
remain another six or seven days. After 
this the change is made more frequently 
and after the establishment of a granu- 
lation area, irrigation may be used. The 
space is gradually filled by granulation. 

I now have 7 cases ranging from six 
months to five years since operation in 
which bilateral transplantation of the 
ureters with cystectomy has been done. 


* For illustrations of this technique see Figures 10-12, 
author’s article in Am. J. SuRG., n.s. 20:254, 1933. 
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The patients are not only well but exceed- 
ingly happy and comfortable. Six of these 
patients were present and were exhibited 
at the meeting of the western branch of 
the American Urological Society in Port- 
land one year ago. Besides these cases, 
one patient is now in the hospital, one 
died five months after operation and one 
died a year and a half after operation. 


CARCINOMA. OF THE PROSTATE 


The work of Dr. Hugh H. Young” 
is unquestionably preeminent in radical 
treatment of carcinoma of the prostate. 
He described his operation as follows: 


The prostate was exposed by the perineum, 
as in Young’s conservative perineal prostatec- 
tomy, the tractor having been introduced 
through an incision in the membranous urethra. 
After exposure of the posterior surface of the 
prostate, the diagnosis was confirmed. The 
operator then proceeded to remove the entire 
prostate with its capsule and urethra, neck of 
bladder, lower half of trigone, seminal vesicles, 
and ampullae of the vasa deferentia, thus 
excising in one block the entire carcinomatous 
area with a large margin of normal tissue. 
Closure was then effected by anastomosing the 
bladder to the membranous urethra. 


His results are very remarkable. He 
further states: “‘This operation has now 
been carried out in my clinic in 40 cases. 
The total mortality has been about 6 
per cent and there is one series of 18 cases 
with only one death.” 

In discussing the subject he has the 


following to say: 


On account of the marked encapsulation of 
the prostate by its own capsule and two layers 
of pelvic fascia, which surround it, carcinoma 
of the prostate is confined within three fascial 
coverings and rarely penetrates them until 
late. As the disease progresses it generally 
travels upward into the region behind the 
bladder and in front of the two layers of fascia. 
Carcinoma of the prostate, therefore, probably 
presents the best prognosis for a radical cure 
of any of the deep seated organs, this remark- 
able encapsulation, confining the disease to the 
limits of the prostate itself, being the finest 
safeguard against invasion of adjacent tissue 
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and giving the surgeon a splendid opportunity 
for a radical cure with the operation here 
presented, which shows 48 per cent of cures 
over five years. 


Dr. Young’s well-known skill in perform- 
ing the operation of perineal prostatectomy, 
vesiculectomy and other operations in this 
neighborhood probably more nearly ap- 
proaches magic than any other performance 
known to surgery. It is unfortunate that 
few other surgeons are able to duplicate his 
performance and results. 

Concerning the drawback to the opera- 
tion he has this to say: 


The early patients all had incontinence of 
urine when on their feet. I believe that this 
was due to interference with the blood and 
nerve supply of the external sphincter. I there- 
fore changed the operation. By dissecting 
beneath the anterior pelvic fascia I found it 
possible to preserve these, and since then a 
large percentage of the patients have had 
complete urinary control. 


This report of Dr. Young’s is most 
encouraging and leads us to hope that a 
simpler and more satisfactory method in 
the hands of those less skilled in the 
perineal operation may be found in the 
cystectomy and ureteral transplantation 
which has just been described. The great 
difficulty connected with cancer of the 
prostate is that of early diagnosis which 
is so difficult even in the hands of the 
most skilled urologist. 


CANCER OF THE FEMALE GENERATIVE 
ORGANS 


The female generative organs occupy 
the center of this group of expansile 
pelvic organs which are suspended in the 
loose connective tissue below the _peri- 
toneum. The relation of the uterus and 
adnexa to the peritoneum is much the 
same as if they had been pushed up 
through the pelvic outlet and having 
encountered the closed peritoneal sac 
push it up in folds which are draped over 
the fundus of the uterus with its tubes, 
ligaments and ovaries (Fig. 1). Its expansi- 
bility is very great to accommodate the 
enlargement accompanying _ gestation. 


Coffey—Carcinoma 


American Journal of Surgery 9 


Therefore, the amount of elastic connec- 
tive tissue surrounding the uterus is 
tremendous. The treatment of its diseases 
constituted the first approach to major 
abdominal surgery and gynecology was 
the first major abdominal specialty. There- 
fore, cancer of the cervix early claimed the 
attention of gynecologists. 

From the time that John Byrn treated 
cancer of the cervix with actual cautery, 
cancer of the cervix and uterus has been 
treated surgically, and in the earlier years 
was accompanied by a very large mor- 
tality. During my internship in the Louis- 
ville City Hospital in 1895 and 1896, 
much of the abdominal surgery consisted 
in the surgical treatment of pelvic infec- 
tions by the abdominal route. The mor- 
tality of the regular staff was very high. 
On the staff of this same hospital an 
inconspicuous homeopath whose female 
surgical service included 20 per cent of the 
admitted patients, instead of doing an 
abdominal operation, removed the uterus, 
tubes and ovaries by a vaginal hyster- 
ectomy and packed the entire pelvis with 
gauze, using a method similar to the 
Mikulicz drain. His mortality was practi- 
cally nil. While I was not associated in 
this service, I left the hospital so much 
impressed that I adopted this operator’s 
method with splendid success, and with 
death from infection practically unknown. 
More than thirty years ago I began to do 
operations for cancer of the cervix by a 
vaginal hysterectomy. Owing to the direct 
involvement of the cervix, which con- 
stituted the traction point for vaginal 
hysterectomy, it was very difficult so I 
invented an instrument which consisted 
of a hollow tube with closed end with four 
slits which permitted of the forcing out 
of four claws which were projected into 
the uterus above the cancerous growth. 
This was termed the “cat-claw tena- 
culum.” It served the purpose well. After 
destroying some of the parts of the cancer 
with the cautery, it was possible with the 
aid of the instrument to do a vaginal 
hysterectomy, after which the pelvis was 
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packed with gauze by the Mikulicz plan. 
The operative mortality was low and the 
curability was also low. 
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Gio 
Ftubber tissue 
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Fic. 6. Two 50 mg. tubes of radium left in wound after 
hysterectomy. Lower tube is passed through vagina 
enclosed by two rubber tubes, one within other, and 
held in place by gauze packed in from above. Other 
tube is placed back of broad ligament screened by 
gauze, rubber tubing, lead which is interposed 
between abdominal cavity and radium and throws 
rays back of broad ligament. 


Then came the radical Wertheim opera- 
tion with a higher mortality and also a 
higher curability. 

Sixteen years ago, I procured 172 mg. 
of radium and from this time radium in 
my practice has been the principal agent 
for treatment of cancer of the cervix. 
In a considerable portion of instances, 
radium and surgery were combined in the 
earlier days. In the advanced cases, 
after two or three heavy doses of radium, 
the uterus was removed and well screened 
radium in rubber tubes was applied to 
the posterior surface of the broad liga- 
ments (Fig. 6). Gauze, lead and rubber 
tissue were placed in large quantities 
above this growth to hold the intestines 
out of the way and protect them from the 
radium rays. A few otherwise incurable 
cases either by radium or surgery were 
relieved in this way and this method is 
still used in certain cases. In addition 
to this, we have the type of ovarian 
cancer which is radio-sensitive, which Is 
not successfully treated by the application 
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of radium in the uterus nor in my expe- 
rience by x-ray therapy. At the time the 
ovaries are removed, there are often many 


Gauze wicks 


Aubber tubing fybber tissue 
containing Radium 


Lead 
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Fic. 7. Peritoneal transplants from malignant 
cystadenoma of ovary involving peritoneum of 
pelvis. Tubes of radium screened in small lead cap- 
sules distributed through pack of gauze which is 
extended upwards so as to keep intestines out of 
danger of radiation. Tubes are removed in twenty- 
four to thirty-stx hours; gauze pack is left for a week. 


peritoneal transplants. These have been 
treated as follows: After removal of the 
ovaries and tubes and sometimes the 
uterus, radium arranged in 10, 25 and 50 
mg. tubes screened with lead, and enclosed 
in rubber tubes, are scattered in advan- 
tageous places through a large pack of 
gauze arranged in gauze wicks so that 
the entire pelvis may be treated (Fig. 7). 
At the end of twenty-four or thirty hours 
as is desired, the rubber tubes, the ends 
of which emerge through the abdominal 
wound, are pulled out, also the lead which 
has protected the intestines above; but 
the large gauze wicks which have filled 
the pelvis are allowed to remain for a 
week or more when a few of the wicks 
are withdrawn at a time permitting a 
gradual lessening of the cavity by the 
encroachment of the superimposed ab- 
dominal viscera. At the end of ten days 
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the gauze wicks are all out and the rubber 
tissue is allowed to remain another week, 
after which it is removed and the wound 


Sectional view of 
mine Gauze Wicks peritoneal fold 
drain Rubber Tissue Surroundé at) 
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(1) Avoid infection as far as possible. 
(2) Remove as much of the connective 
tissue as possible. 

~ectional view 


of peritoneal fold 
Ss vrrounding brain 


Grerentine Gauze Wicks 


Fic. 8. One-stage abdominoperineal operation: a. After removal of pelvic fat and glands, sigmoid is 
inverted. A large quarantine drain of three dozen gauze wicks covered with four layers of rubber tissue 
fills pelvis. When practical, a peritoneal diaphragm is drawn above quarantine. 


s. Patient has been turned 


over in jack-knife position, coccyx and last joint of sacrum removed and rectum removed, after which pelvic 


space is packed tightly with sterile gauze. 


allowed to heal by granulation. 

While these cases are relatively rare, 
we have at least three patients who have 
survived more than five years, one nine 
years, without recurrence. There are others 
who have been treated later. 


CONCLUSIONS 


Cancer of organs in the male and female 
pelvis is well located for radical treatment 
because: 

(1) This area, being the lower extremity 
of the body cavity, may be completely 
set apart. 

(2) Its contents may be removed with- 
out the sacrifice of any vital function. 

All these organs are suspended in con- 
nective tissue below the peritoneum. In- 
fection spreading in this connective tissue 
by capillary attraction constitutes the 
chief source of danger of an operation 
on these parts. The surgical principles 


are: 


(3) Drain the resultant cavity with 
material of capillary structure. The best 
material for this is plain sterile gauze. 

The prognosis in cancer of the rectum 
is exceedingly good. The two-stage ab- 
dominoperineal operation has given splen- 
did results. By the use of spinal anesthesia, 
blood transfusion and the large lower 
gauze pack, it is now possible to do the 
operation in one stage with what appears 
to be less shock and less danger of sepsis 
than that accompanying the two-stage 
operation (Figs. 8 and 9). 

Cancer of the rectosigmoid located at 
the borderline of peritoneal and connective 
tissue areas is usually first manifested by 
intestinal obstruction and intestinal toxe- 
mia such as is found in obstructive lesions 
of the colon. When obstruction exists, 
it is necessary to nullify the obstruction 
and completely cure the intestinal intoxi- 
cation by intestinal drainage before the 
removal operation is attempted. As soon 
as the patient has recovered from the 
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toxemia, the rectosigmoid cancer may be 
removed by the principles used in the 


operation for cancer of the rectum. If 


kin sutures 


Fic. 9. Lower gauze pack is held in place by sutures 
which bring skin across it. This is left five or six days 
before changing. Gauze wicks of upper quarantine 
drain are left in place twelve days or more and rubber 
tissue cover at least a week longer. 


total obstruction does not exist in case of 
cancer of the rectosigmoid, it is possible 
to do the operation in one-stage as was 
done in one of my cases (Fig. 10). 

Cancer of the rectum and colon engrafted 
on colonic polyposis requires total colec- 
tomy. The most fundamental principle 
connected with this operation is that an 
ileostomy must be done some weeks or 
months prior to the colectomy so that the 
ileum may have time to take on the 
absorptive function ordinarily performed 
by the cecum. 

Cancer of the bladder is possibly the most 
hopeful of all internal cancers for the 
following reasons: 

(1) Diagnosis is early while metastasis 
is late. 

(2) Milder forms of papillary growths 
may be cured by fulguration and similar 
treatment. Radium also has a_ proper 
field. 

(3) It is now possible to transplant the 
ureters into the rectum after which the 
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bladder may be removed with ease and 
thoroughness. 
(4) In the male, cystectomy and trans- 


Fic. 10. One-stage operation for a non-obstructing 
carcinoma of rectosigmoid. Sigmoid and growth are 
being removed and a Dudley Smith clamp placed on 
distal stump to be removed through a sacral and 
perineal wound, after which pelvis is packed with 
gauze as indicated by dotted line. 


plantation of the ureters may be performed 
at the same operation. In the female, the 
combined operation is not practical. Bila- 
teral transplantation is first performed, 
after which at a later date cystectomy 
or destructive doses of radium may be 
used. 

Cancer of the prostate is best treated by 
operation. 

(1) Young’s method, a perineal opera- 
tion, which is very difficult to perform and 
often leaves the patient Without urinary 
control. 

(2) By transplanting the ureters, and 
performing prostatectomy, vesiculectomy 
and cystectomy by the retrograde tech- 
nique, the operation is more simple of 
performance and the patient is left with 
sphincteric control. 

Cancer of the body of the uterus is best 
treated by hysterectomy. 

Cancer of the cervix uteri is best treated 
with radium for the following reasons: 

(1) The growth is especially radio- 
sensitive. 
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(2) The uterus, being suspended in a 
large area of connective tissue, infection 
or direct transplants of the growth in 
the cervix are very apt to occur in a 
surgical operation. 

(3) The cervix is surrounded on all 
sides by important organs. Cancer cells, 
being immature, are more easily destroyed 
by radium than the normal cells of the 
body. Surgery, which is equally far- 
reaching, may injure the neighboring 
organs. In cases of cancer of the cervix 
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extending into the bladder, ureteral trans- 
plantation should be done to permit 
destructive doses of radium. 

The ovary is sometimes affected by low 
grade malignancy, such as papillary cyst- 
adenoma, the cells of which are prone to 
transplant to the neighboring peritoneum 
and are highly radiosensitive. By building 
a mechanical quarantine across the pelvis, 
it is possible to treat efficiently these 
nodules with well-screened radium without 
damaging the intestine above. 
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CLINICAL VALUE OF 


EXPERIMENTAL URETERAL IMPLANTATION* 


Tuomas J. KirwIn, M.D., 


F.A.C.S. 


NEW YORK CITY 


XPERIMENTAL work in transplan- 
tation of the ureters, and a proposed 
new technique were presented by 

the writer in a paper published several 
years ago.! It is now his intention to make 
a further report, to explain why the original 
technique proved unsuccessful, and to 
give a general summary of the conclusions 
drawn after consideration of the final 
results of the experimental series. The 
experimental work was originally under- 
taken with the idea that the then-existing 
methods of dealing with the problem of 
implantation of the ureters into the large 
bowel failed to take account of all the 
factors entering into it. The writer believed 


that it would be possible so to control 
these factors that the final outcome of 
the operation could be more uniformly 


satisfactory. The experimental series 
proved to him that such control could 
not be attained by the methods which 
he developed; that his own results were 
even inferior to those of previous workers 
in the same field. Nevertheless, he still 
feels that a presentation of what he did 
accomplish during the three years of work 
spent upon the problem, is not without 
value to all interested in any type of 
ureteral surgery. If he has accomplished 
no more than demonstration of the abso- 
lute necessity of animal experimentation 
to every operator who desires to perform 
this intervention upon human subjects, 
he will not have labored in vain. 


COMPARATIVE ANATOMY 


The attempts of surgeons to divert 
the excretions of the kidneys from their 
normal reservoir, the bladder, to the 


large bowel, have really been endeavors 
to produce artificially in mammals the 
conditions which prevail naturally in 
birds and reptiles.? In birds, the domestic 
fowl for example, the waste products of 
digestion, both solid and liquid, are 
collected in a common cloaca.* In reptiles 
there is a cloaca similar to that found in 
fowls, but micturition and defecation are 
separate acts,‘ though the excretions of 
both kidneys and intestines are eventually 
voided by way of a common duct.* 


HISTORY OF OPERATIVE ATTEMPTS 


The first transplantation of the ureters 
into the large bowel was done by the 
English surgeon, Thomas Smith, in 1878.® 
The operation was performed in two stages, 
with an eleven months’ interval between 
them. The subject did well after the 
first intervention, but as no means of 
ascertaining separate kidney function was 
then available, the actual state of the 
renal organs could not be known. A few 
hours after the second transplantation, 
the patient expired. Autopsy showed the 
kidney on the side first operated on to be 
completely destroyed, presumably by as- 
cending infection. As intervention upon the 
second ureter had inhibited kidney func- 
tion on the “good” side, death was 
inevitable. 

Despite this conspicuous failure, many 
further attempts were made during the 
two following decades, to bring the opera- 
tion to a successful conclusion. The names 
of Maydl in Germany, Bergenhem’ in 
Sweden, Pozza in Italy,’ and George A. 
Peters? in Canada are associated with 
occasional successes along this line, but 


* From the Department of Surgery, Yale University. 
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LATE 1. Photomicrograph of stained section of ureteral wall, showing sympathetic nerve ganglion, outside muscular 


coat. Under low power lens (top), bundles of smooth muscle are visible in upper part of section. Under high 
power (bottom), nerve fibers may be seen extending from ganglion toward muscular tissue. This demonstrates 
how any procedure which sections this wall will injure intrinsic nerve supply of ureter. (Section prepared and 
photomicrograph made at James Buchanan Brady Foundation for Urology, New York Hospital, by 
Dr. Ferris, for whose invaluable assistance I am deeply grateful.) 
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it was not until 1911, when Robert C. 
Coffey of Portland, Oregon,” presented 
his first technique, that any satisfactory 
means of solving this vexed problem 
became available. Though others have, 
from time to time, offered variations and 
adaptations of Coffey’s methods, it is to 
this surgeon alone that credit must be 
accorded for the progress made during 
the past twenty years. In describing his 
work as it advanced, Dr. Coffey has 
always been most punctilious in acknowl- 
edging indebtedness to others who have 
offered suggestions, but his technique 
remains, nevertheless, single-handed 
achievement. Himself a general surgeon, 
he has given urologists immeasurable 
inspiration and encouragement. The pres- 
ent writer takes this opportunity of 
expressing his own deep sense of obliga- 
tion, and the inspiration that has been 
his from contact with Dr. Coffey, with 
the opportunity of watching him at his 
work, in itself a high privilege. 

Twice in the course of his researches, 


Dr. Coffey has altered his procedure, but 
he recently expressed to the writer his 
opinion that Technique 2 still remains the 
best for general surgeons and urologists 


for use in cases of intractable vesico- 
vaginal fistula, cystectomy for carcinoma 
of the bladder, or relief of exstrophy in 
older children and adults. The earlier 
technique must be done in two stages, 
and the third (most recent) is open to 
the same objection. But this, when fully 
developed, its elaborator anticipates, will 
become the operation of choice for most 
cases where ureteral implantation is 
necessary.* 

A high degree of technical skill is 
essential for the performance of any one 
of these procedures, but the success which 
has been attained by a number of different 
operators in widely varying localities, 
bears witness to the fact that it is by no 
means a “one-man” operation. 

*Dr. Coffey’s tragic death, an irreparable loss to 


American Surgery, occurred after this article had been 
placed in the hands of the publishers. 
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At the time the present writer took 
up the study of the problem of ureteral 
implantation, a large number of opera- 
tions had been done by the original 
Coffey technique, but the second (tube) 
method had not yet been popularized. 
It was his belief that an improvement 
in the operative results could be brought 
about if the ureteral orifices could be further 
removed from contact with the fecal 
current in the large bowel, and if some 
mechanism could be contrived whereby 
any possible avenue of infection might 
be closed when no urine was passing down 
the ureter. 


AUTHOR’S ORIGINAL TECHNIQUE 


In accordance with this idea the present 
writer elaborated an operation which 
provided an artificial tube about 3 cm. 
in length, intervening between the end 
of the transplanted ureter, and the fecal 
current passing through the large bowel. 
The intention was to afford a valvular 
action, lessening the likelihood of infection 
gaining access to the lumen of the ureter, 
and ascending to the kidney. (Fig. 2.) 

The final outcome of this manoeuver, 
as carried out on dogs, was unsatis- 
factory, as the canal failed to epithelize. 
Eventually, a definite stricture formed 
at the point of implantation, so that 
in the end, infection was favored rather 
than retarded. (Fig. 3.) In attempting 
to analyze these results in order to find 
and eliminate the chief factors in rendering 
them unsatisfactory, a careful search of 
available literature was made for com- 
parison with the results of others. A 
number of detailed reports of end-results 
have been published, but excepting the 
most recent ones, these contain little or 
nothing concerning the functional state 
of the entire urinary apparatus after 
considerable time has elapsed since the 
implantation was done. General health 
and the ability to control the urine in the 
rectum seem to be the only phases in 
which those who performed the operation 
are interested.'! In the instance of patients 
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Fics. 1-4. Implantation of ureter into rectum. 


Implantation of ureter into rectum: 1. Six inch incision through skin and fat at midline. 2. Incision of 
Incision of rectus muscle, finger placed under muscle as it is divided. 


Fic. 1. 


fascia, exposing rectus muscle. 
4. Opening of peritoneum. 
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who have not survived, 


rignt 


Diacaer 


gauge covering 
intestines 


freeing ‘ 
right ureter 


— 


rignt ureter 


ha 


bladder 


Fic. 2. Implantation of ureter into rectum: 1. 
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we are seldom 


told the cause of death unless this were 
something wholly unrelated to the urinary 


left ureter 
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on the efforts of but a small part of the 


renal tissue), or has so completely relieved 
the previous anomalous conditions that 


ureter 


drawn out 


{bladder 
of wound 


rectum 


catgut placed 
nto ureter 


Exposure of omentum and bladder by opening of abdomen and 


peritoneum. 2. Intestines are pushed upward and protected by gauze. Rectum visible at base of wound; 
left ureter can be seen crossing over external iliac blood vessels. Bladder appears in lower part of 
wound. Right ureter has been grasped by its outer coat, and is being carefully freed from body wall. 3. 
Bladder has been drawn downward and outward, so that insertion of ureter into bladder wall is exposed. 
In males vas can be seen hooked over ureter. Ureter, freed for several inches, held up by a skin-hook, while 
gentle traction is exerted. Ligature thrown around ureter, close to its insertion in bladder, small clamp applied 
above; division made between ligature and clamp. 4. Cut end of ureter with piece of catgut inserted in its lumen. 


tract. Autopsies are not often obtainable. 
In the earlier reports we are given prac- 
tically no details on the functional ability 
of both kidneys in cases where the opera- 
tion has apparently been successful. So 
far as the data supplied by much of the 
literature go, we are in no position to 
judge w hether the transplantation has 
injured or destroyed portions of the urinary 
apparatus (so that the subject is living 


the subject’s present state is approxi- 
mately normal. Very recent reports, espe- 
cially where intravenous pyelography had 
been brought into service, are very much 
more complete and satisfactory, but except 
in rare instances, we get little information 
on the functional condition of those who 
have survived operation for long periods.** 

Exceptions are such reports as that of 
Robinson and Foulds, who saw, in 1924,* 
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the patient operated on by Peters in 
January, 1905. Aged three years when the 
operation was carried out, he was 23 when 
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improved the patient’s condition suffi- 
ciently to permit him to return to work, 
but a small sinus persisted at the site of 


inserting ureter 
into rectum 


ureter 


reinforcing Suture 


Fic. 3. Implantation of ureter into rectum: 1. Rubber-covered clamp applied to rectum; stab-wound in 
process of being made, consisting of small puncture in rectal wall, after usual method of sterilization has been 
practiced. 2. Outer coat of ureter grasped by clamp; cut end of ureter inserted through stab-wound into 
rectum. 3. First fixation suture in place. 4. Schematic cross section of rectum and inserted ureter, showing 
method of placing suture. (N. B. Special care is necessary to avoid including lumen of ureter in suture.) 
5. Two reinforcement sutures are placed so as to draw the rectal wall over ureter. 


seen by these authors. His complaint at 
this time was pain in the right renal area, 
and incision showed pus and calcareous 
masses in the right kidney, with similar 
masses in the dilated right ureter. As a 
transitory infection took place in the left 
kidney it was deemed unwise to remove 
the right one. Drainage of the right side 


incision. 

A young woman operated on by Eber- 
bach in 1925'4 when nineteen years old, 
later married and passed through two 
pregnancies without at any time showing 
signs of kidney inefficiency or infection. 
Both pregnancies were terminated by 
cesarean section because of the wide 
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separation of the pelvic bones due to the 
pre-existing bladder exstrophy, but nothing 
is said about the opportunities for explora- 
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Fic. 4. Implantation of ureter into rectum: 
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In a private communication kindly 
sent me by Dr. David W. Mackenzie" 
there are records from his service of ten 


rectum 


portion 
of ureter 
free in 
rectum 


catgut in 
ureter 


1. Bladder and rectum (with ureter implanted) returned to 


natural position in abdominal cavity. 2. Longitudinal section (schematic) showing conditions present after 


ureter has been implanted. (Attention is called to the free end of ureter with contained catgut. 


That 


portion of ureter now free in lumen of rectum will eventually slough off. When this occurs ureter will be 


retained in place by reinforcement sutures.) 


tion which these interventions and a 
subsequent sterilization by ligation of 
the tubes offered, or whether the surgeon 
was interested to determine how well 
the urinary tract had endured the strain 
of five years under artificial conditions. 
The child operated upon by Buchanan 
was seen in manhood by DeWitt G. R. 
Richey, suffering from a left-sided pyo- 
nephrosis and perinephritic abscess. He 
recovered from operation upon this side, 
but when, three years later, identical 
pathologic conditions developed upon the 
right side, he succumbed during the 
second operation. This last case is espe- 
cially interesting as showing how long a 
time may elapse without active signs of a 
nevertheless serious kidney involvement, 
which in the end will prove fatal. 


successful cases. Some of these operations 
were done in 1921, and all the patients 
remain in good condition save one, who 
died of pneumonia ten years after the 
bilateral transplantation. Minute details 
and pathological findings are not included 
in this report. Such material is often 
difficult or impossible to obtain in a general 
hospital service, even when good facilities 
for “follow up” are provided. The employ- 
ment of intravenous urography upon some 
of these subjects would no doubt reveal 
conditions of the greatest interest, after 
ten or more years had passed. 


DEFECTS OF THE EXPERIMENTAL METHOD 


So, despite many encouraging reports, 
complete success seems far off. After three 
years’ experimental work, the present 
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Fics. 5 and 6. Coffey method of ureteral transplantation. 

Fic. 5. Coffey method of ureteral implantation: Dog No. 2, autopsy specimen. Result six months after 
unilateral implantation on right side. Total obliteration of lumen of ureter at site of implantation into 
rectum. Slight dilatation of operated ureter. Total destruction of right kidney by hydronephrosis and 
pyonephrosis. Left kidney and ureter (unoperated) were normal, and are shown for comparison. 


iA 
Mag > > 
\ 
3 
| 
| 
} | 
{22} 


New Series Vor. XXIII, No. 1 


writer has found that even in animals 
upon which it was thought at first a per- 
fect result had been obtained, autopsy 
eventually showed pyonephrosis, dilatation 
of one or both ureters, stricture, and a host 
of minor ills resulting from infection. 
In many of the animals the mode of 
transmission of the infection was obscure. 
While it may have been blood borne, it 
may also have ascended directly from 
the fecal current; or it may have been 
secondary to the stricture and obstruction 
which took place at the point of union 
of the ureter and bowel wall. In some 
cases the pathological changes were con- 
fined to one side. Such a dog weuld usually 
appear perfectly normal after he had 
recovered from the effects of the operation, 
with every evidence of good urinary func- 
tion up to the time he was sacrificed. 
Yet postmorten examination revealed that, 
had the animal been permitted to live, the 
disorganization of his urinary apparatus 
would have become evident at the first 
strain to which it was subjected. 


REASONS FOR FAILURE IN EXPERIMENTAL 


WORK 


The three main factors in non-success 
appear to be: (1) improper technique, 
i.e., lack of surgical experience with this 
particular procedure; (2) stricture, causing 
back pressure, or other cause of renal 
infection; (3) surgical trauma to the 
nerves and muscles of the ureteral duct 
itself, which will occur just as readily in a 
sterile field, as when direct exposure to 
infection has taken place. The first and 
second of these postulates need no further 
discussion. The third and probably more 
important, has received practically no 
consideration by those who have worked 
upon, and written about this problem. 

Effect of Trauma upon the Ureter: 
Consideration of the effects of trauma 
upon the ureter itself, quite apart from the 
more or less remote results of infection, 
has occupied the attention of but few 
iuthors. When Gouverneur” took up the 
subject in 1920 he was apparently the 


Kirwin—Ureteral Implantation 


American Journal of Surgery 23 


first man ever to think of it. It was 
Gouverneur’s view that the crux of the 
whole matter was the ultimate functional 


Fic. 6. Coffey method of ureteral implantation. Dog 
No. 3. Autopsy specimen secured six months after 
unilateral implantation on right side. Lumen of 
ureter entirely obliterated at site of implantation 
into rectum; operated ureter greatly dilated; right 
kidney atrophied and showing pyonephrosis. Left 
kidney and ureter normal. 


result. How well did the ureter work in its 
new position? and, What is the effect upon 
renal function—not one week or one 
month, or even a year afterward, but 
when a far longer time period has elapsed? 
Only by systematic investigation over 
such an extensive time period could one 
arrive at any reasonable deductions. 
Possible Avenues of Investigation: Three 
ways of obtaining information are open 
to the investigator interested in this phase 
of the subject: (1) observation of the 
patients for months or years after the 
operation has been performed; (2) observa- 
tion during subsequent operations, the 
fields of which are so located as to make it 
possible to inspect the transplanted ureters; 
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and (3) animal experimentation. It is 
upon the first and third sources of informa- 
tion that we must largely depend, although 
several instances are on record where the 
site of an ureteral transplantation was 
inspected at a subsequent operation. Our 
chief reliance must be, however, urography 
by modern methods, and the results of 
experiments upon animals. 

Effects of Anastomosis: Most of the 
reports on function of an operated ureter 
relate to anastomosis and not to trans- 
plantation. It may be argued that these 
are not precisely the same thing. But 
the ureter severed accidentally during a 
gynecologic operation and repaired in 
situ, or re-implanted into the bladder, 
undergoes very much the same repair 
process that the ureter transplanted to the 
bowel passes through, and the nature 


of the original trauma is almost identical. 
The impression left by a perusal of the 
data concerning ureters injured in gyne- 
cologic operations is, that stenosis at 
the point of repair, concomitant dilatation 


of the injured ureter, and distention of 
pelvis and calices, form a regular and 
inevitable sequence. This sequence con- 
cludes with rapid atrophy of the kidney 
and its eventual complete destruction. 

In the experimental work of J. Alksne** 
it was noted that, following healing of an 
anastomosis of the ureter, peristalsis would 
be normal up to the line of suture. There 
it would cease, no waves being propagated 
beyond that point. Successive waves suf- 
fered the same fate. But each wave brought 
with it a definite amount of urine which, 
unable to progress because of failure of 
peristalsis, accumulated in the canal above 
the defect. When a sufficient quantity of 
urine had gathered it would overflow 
through the anastomosis and pass down- 
ward to the bladder. 

Failure of Peristalsis: The trickling out 
of this overflow explains a phenomenon 
often observed during cystoscopies upon 
human subjects of ureteral anastomosis. 
The urine from the operated ureter’s 
orifice did not come in spurts as it normally 
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does, but was seen to trickle out slowly 
with intervals when no urine appeared. 
Failure of peristalsis halted the normal 
spurting, but the orifice being patent, any 
overflow readily found its way to the blad- 
der. This continuous gathering of fluid 
eventually dilated the duct in the region 
where it occurred. Then followed stagna- 
tion and back pressure, favoring infection. 
This, in turn, inhibited peristalsis. 

Failure of Peristalsis Not Always Due to 
Stricture: The interruption to peristalsis 
was not always the result of constriction 
due to scar-formation. On the contrary, 
in many of the dogs used in the experi- 
ments the anastomosis healed with prac- 
tically no scarring nor contraction. It 
appeared to be the mere solution of con- 
tinuity which prevented the propagation 
of the peristaltic waves for the entire 
length of the ureter. 

It is hardly conceivable that healing 
of severed muscles could take place with 
absolutely no contraction about the line of 
section. Even a slight constriction thus 
established would add to the disturbance 
of physiological function. All these agencies 
would thus combine to exert back pressure 
upon the kidney. First, the calices would 
be dilated. Eventually the entire organ 
would suffer from the effects of stasis, 
back-pressure and secondary infection. 
The kidney may be immediately destroyed, 
or it may die gradually by pressure 
atrophy. In either event, sooner or later, 
it will become functionless. 

Physiological Effects of Trauma upon 
the Ureter: Summing up the physiological 
effects of trauma upon the ureter: 

(1) When the muscular and nervous 
structure of the ureteral wall is impaired, 
the normal physiological action of that 
wall is seriously interfered with. 

(2) When the ureter has been severed 
and then re-united, it has been noted? 
that the renal end is traversed by peristaltic 
waves which start at the pelvis and 
undulate progressively as far as the 
point of anastomosis, where they are 


inhibited. 


| right Kidney 
(nydronephrosis-pyonephrosis) 


left Kidney 
(normal) 


| 


left ureter 
(normal ) 


right ureter | 
(markedly dilated) | 


ureter implanted into 
rectum at this point 

(lumen of ureter 
entirely obliterated) 


Fic. 7. Kirwin method of ureteral implantation: Dog No. 10. Autopsy specimen showing result six months 
after unilateral implantation on right side. Lumen of ureter totally obliterated at site of implantation into 
rectum; right ureter tortuous, elongated and much dilated. Hydronephrosis and pyonephrosis have totally 
destroyed right kidney. Unoperated kidney and ureter shown as controls. 
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(3) Gradual accumulation of urine now 
takes place. 

(4) When sufficient filling has occurred 
to make an overflow into the lower segment 
of the duct, another peristaltic wave will 
be set up in the vesical end of the ureter. 

(5) This subsequent peristaltic wave is 
wholly separate and independent of any 
which arise at the pelvic end of the ureter. 

Independent Action of the Two Ureteral 
Segments: Further experimental work, re- 
ported in 1929,'* showed that when the 
ureter is cut the muscles are not paralyzed. 
On the contrary, both upper and lower 
segments exhibited activity comparable 
to that of the intact ureter. But when the 
two ends were sutured together, even 
perfect healing did not re-establish the 
physiologic continuity of the duct. The 
peristaltic waves were always halted at 
the junction and never again became 
continuous from one end of the ureter 
to the other. 

Pathologic Effects of Arrested Peristalsis: 
Observations upon animals whose ureters 
had been operated on from ten to twenty- 
five days previously, showed peristaltic 
movement still persisting, although its 
force was much diminished. It was noted 
that the contractions of the pelvic end 
were less vigorous than those at the 
vesical end. Similar observations have 
recently been made by Wu,” working with 
segments of the excised ureter. After a 
still further lapse of time another investi- 
gation revealed apparently identical condi- 
tions. Invariably, there was a marked 
dilatation of the ureter above the point 
of suture, usually as high up as the pelvis. 
The lower segment would be but slightly 
dilated, but even this showed a definite 
increase over the dimensions of the normal 
ureter, which was left intact as a control. 
Though the junction might seem absolutely 
perfect with no retraction, nor the slightest 
stricture of the lumen, hydronephrosis 
and hydroureter were regularly in evidence, 
sometimes being seen as early as the 
eighth day after operation. The more 
time allowed to elapse, the more advanced 
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would be the hydronephrotic condition, 
showing that the dilatation was steadily 
progressive. Yet in practically all the 
dogs so examined, the urecer proved to 
be perfectly permeable to sounds, showing 
no constriction at any point. Similar 
findings, following operation on human 
beings, have been made known by numer- 
ous surgeons, both here and abroad. 

Innervation of the Ureter: Along the entire 
course of the ureter, from renal pelvis to 
vesical orifice, Satani?” found nerve fibers 
and ganglion cells. Most of the nerve 
tissue was in the outer fibrous coat, the 
mucosa and submucosa, with but few in 
the muscular coat. Between the outer 
fibrous coat and the muscle layer he found 
a well-developed network of large nerve 
fibers, placed parallel to the ureteral axis. 
Only in the lower part did he find large 
ganglia. In the middle were located the 
smallest size, for the most part containing 
few, or but a single cell. 

The main nerve supply of the ureter is 
the network between the submucosa and 
the muscle layer. In the muscle layer 
itself nerve elements are generally very 
scanty. Most of these fibers seem to run 
obliquely, as if they penetrated the muscle 
layer to make connection between the two 
plexuses in the outer fibrous and inner 
mucous coats. 

But despite the paucity of the muscle 
layer’s intrinsic innervation, Satani em- 
phasizes the fact that “it is wrapped by 
two unbroken nerve networks with many 
inclusive ganglia on both outer and inner 
sides, which constitute the conductor of 
nervous impulses to the muscle tissue.” 

It is the present writer’s contention that 
if these outer ‘“‘nerve networks” are 
severed, a definite injury is inflicted upon 
every fiber entering into them. The fibers 
will heal but the function of the muscles 
they supply will never return fully to 
normal. Opposed to this view would seem 
to be the report of Beer,?! who many 
times had no dilatation of the ureter, or 
other evidence of reaction to trauma in 
his transplantations. But as it would 
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have been perfectly possible for him to 
have chanced to cut between these networks 
in some cases, this would offer a satis- 
factory explanation of the differences in 
reaction for which no adequate reason 
can be found. 

Believing that the poor results from 
previous methods of transplanting the 
ureters into the intestine were due wholly 
to ascending infection, the present writer 
devised the method already mentioned, 
which would eliminate all direct contact 
between the ureters and the fecal current. 
Twenty dogs were operated upon in this 
way. After permitting them to live from 
two to four months, they were electro- 
cuted, and the conditions of the upper 
urinary tract very carefully studied. 

Pathological Findings: In_ practically 
every animal there was a stricture at the 
point of anastomosis. Further up the tract 
all the characteristic effects of such ob- 
struction were in evidence—hydroureter, 
hydronephrosis and pyonephrosis, and 
their sequels. It had been expected that 


the passage contrived between the outlet 
into the intestine and the ureter would 
epithelize within the first month or so, 
thus preventing any direct contact between 
the ureter and the infected fecal current. 
But the constriction occurring at the 


“oolf hole orifice,” that is, the area where 
the continuity of the ureteral wall had 
been interrupted, prevented this. In most 
instances the fistula had failed to remain 
open, although in a few of the dogs it 
was. found to be still patent. 

The Dog Not Suited for Such Experi- 
mental Work: It should, of course, be taken 
into consideration that the dog is by no 
means the animal best suited for this 
type of experimental work. The fact 
of its horizontal position would seem to 
favor ascending infection much more 
than is the case with human beings. It 
is also impossible to give to dogs the 
aseptic surroundings routinely at the 
disposal of human kind. If it were economi- 
cally possible to employ monkeys or 
chimpanzees for these particular experi- 
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ments, it is likely we would see somewhat 
better results, though we would still 
have to deal with the factor of surgical 
trauma to the ureteral tissues. Working 
with dogs teaches the operator how to 
handle his material, and certainly impresses 
him with the immensity and hazards 
of the undertaking. If it did nothing more 
than demonstrate how impossible it is 
ever to hope to popularize the operation, 
so that surgeons who have had no expe- 
rience with the technique would be deterred 
from attempting it, even years of experi- 
mental work would not have been in 
vain. 

Supreme Importance of the Trauma 
Factor: No matter what technique we 
intend to use, the factor of trauma looms 
large. Coffey’s method is best suited for 
the disposal of the ureters when the 
bladder has been removed for otherwise 
inoperable carcinoma. It also serves well 
to divert the urine for the relief of the 
intolerable suffering attending some cases 
of vesical tuberculosis. Yet, in the majority 
of the cases where the patient has survived 
long enough, dilatation of the ureter, and 
of the kidney pelvis, with accompanying 
infection, has regularly followed this pro- 
cedure. I would not be understood as 
saying that all of Coffey’s implantations 
are eventually followed by stenosis, but 
in my opinion, many of the poor results 
which eventuate are due, not at all to 
bad surgery, but to the inevitable effect 
of trauma upon the ureteral tissues. 
The disturbance of its intrinsic nerve 
supply, with its ganglion cells and both 
medulated and non-medulated fibers (upon 
which peristalsis depends) is certain to 
interfere with normal action of the muscles 
of the ureteral wall. There is precisely 
the same effect whether the transplantation 
be done into an infected bowel or a sterile 
bladder. The traumatized ureter regularly 
loses its physiological activity to ‘a 
greater or less degree. This may be 
regarded as the most important cause 
of failure, no matter what technique be 
employed. 
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CONCLUSION ordinary conditions of practice, he is 
the conclusion that intestinal implantation should be done whenever possible. Even 
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Fic. 8. Results of ureteral implantation; Coffey method (right); Kirwin method (left): Dog No. 15. Autopsy 
specimen secured after bilateral transplantation of ureters. Right side (Coffey method) shows ureter 
greatly dilated, stretched and twisted. There is extensive nephrosis and pyonephrosis of kidney. 
Left side (Kirwin method) ureter likewise greatly dilated, stretched and twisted. Tremendous hydro- 
nephrosis and pyonephrosis of left kidney. Both renal organs have been completely destroyed. 


is an operation demanding greater technical if the remote results are unsatisfactory, 
skill and knowledge than are at the the immediate relief afforded far outweighs 
command of many surgeons working under the chance of later renal disease. To the 
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question: Is the relief from the incontinence 
of ectopia vesicae, the rapid fatality of 
vesical carcinoma, or the intolerable suffer- 
ing endured in tuberculosis of the bladder, 
worth the possibility of destruction of one 
or both kidneys, or even eventual uremic 
death? his answer would be an emphatic 
affirmative. Though it is only after much 
study and animal experimentation that a 
surgeon can be properly equipped to 
carry out this procedure, the number of 
men thus qualified is steadily increasing, 
though the operation must, of necessity, 
be always confined to the hands of a few 
specially selected and trained. 

The thought I would leave in the minds 
of those who have followed this exposition 
is, that, despite the hazards which attend 
this operation, notwithstanding the un- 
fortunate remote results which have been 
reported, and in spite of the many difficul- 
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ties surrounding it, the implantation of 
the ureters into the large intestine is a 
most valuable procedure, and properly 
performed, has given extended life, health 
and happiness to many who would other- 
wise have suffered and died most miserably. 
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PRESACRAL DERMOIDS* 


Frank H. LAHEY, M.D. AND Epwin B. EcKERSON, M.D. 


BOSTON, MASS. 


HE sacrococcygeal region, because 

of the complicated embryological 
development here in the formation 

of the rectum, anus and caudal end of the 
spinal cord and its appendages, produces 
an interesting group of tumors: the ter- 
atomas and dermoids. These occur either 
in front of, or behind, the sacrum and 
coccyx. Posterior to the sacrum and 
coccyx such cysts or tumors may arise 
from the fovea coccygea and coccygeal 
vestiges of the neural canal due to incom- 
plete obliteration of the medullary canal 
in the distal end of the filum terminale 
(Ewing,' Mallory? and Lockhart-Mum- 
mery’), or from faulty coalescence of 
the skin in the midline in embryonic 
life, “‘sequestration dermoids” (Bland- 
Sutton’). The ventral tumors of the 
sacrum and coccyx may arise in either 
of the foregoing ways or from vestiges 
of the neurenteric canal, the post-anal 
gut, or the proctodeal membrane (Ewing!). 
In the embryo the spinal cord, at the 
third month, reaches to the third coc- 
cygeal vertebra and is continued from 
there on to the tip of the coccyx as a 
fibrous cord containing groups of epithelial 
cells from the medullary canal. Since 
the vertebral column grows more rapidly 
than the spinal cord, the tip of the conus 
medullaris finally comes to lie at the level 
of the inferior border of the body of the 
first lumbar vertebra, and the _ filum 
terminale, after receiving an investment 
from the dura opposite the first or second 
sacral vertebra, becomes attached with 
it to the lower end of the sacral canal 
or to the back of the coccyx. In the 
embryo, up to five to six months, the 
cells in the end of the filum continue to 
grow and often form irregular spaces 


lined with pavement or polyhedral cells. 
Mallory examined seven fetuses between 
three and six months and found persistent 
sinuses here in six. These remnants may 
give rise to sinuses, dermoid cysts, or more 
complex tumors, occasionally containing 
nerve tissue, usually situated posterior 
to the coccyx but rarely between it and 
the rectum (Ewing,' Mallory,? Griffin and 
Archibald’). 

The caudal ligament, which is the 
connective tissue prolongation of the cau- 
dal vertebrae in embryonal life, radiates 
into the skin over the tip of the coccyx 
(Cattell and Stoller®). The caudal vertebrae 
grow faster than the skin and so the area 
of skin to which this ligament is attached 
is displaced upwards over the back of 
the coccyx or over its tip. The traction 
upon the skin may thus invaginate it 
at this point, forming a_ sacrococcygeal 
dimple or pilonidal sinus. The dimple 
is present in 20 to 25 per cent of children 
according to Lannelongue (Markoe and 
Schley’) and in one of every five male 
patients examined by Griffin and Archi- 
bald. The sinus is less common than the 
dimple. If it becomes closed off at its 
external opening, a dermoid cyst results 
(Mallory). Most of these sinuses and 
cysts are located posterior to the sacrum 
and coccyx, where they are known by 
the name of “pilonidal sinus,” but rarely 
the sinus may run up in front of the 
coccyx (Mallory?). 

In the early embryo the central canal 
of the spinal cord and the hind-gut are 
continuous around the caudal end of the 
notochord by means of a short, narrow 
canal, the neurenteric canal. According 
to Ewing, although there is no evidence 
that it exists in any form in the adult, 


* From the Lahey Clinic. 
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it is still a possible site for the origin of and Bland-Sutton*). 
tumors. These are cystic in character, lie 
in front of the coccyx and contain in- 
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The proctodeal or 


cloacal membrane, which in the embryo 
separates the skin invagination forming 


Neurenteric Canal 


Neuropore 
Cloacal Membrane Notochord 


Post-anal Gut 


Middle Sacral Artery 


Caude!l Ligament 
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Fic. 1. 1. Median section through caudal end of Eternod’s embryo with eight pairs of somites. a. Median section 


through caudal end of Bremer’s 4 mm. embryo. b. Schematic median section through caudal end of a human 
fetus 11 cm. long. (After Unger and Brugsch.) Note that anus will be formed by absorption of cloacal membrane 
anterior to distal end of gut, leaving “‘post-anal gut” to become obliterated. In earlier embryo (a) is shown 
position of the neurenteric canal. Note in (b) vestiges of distal end of medullary canal left near tip of coccyx, and 


“caudal ligament.” (After Kiebel and Mall.) 


testinal wall and nerve tissue (Ewing! 
and Bland-Sutton*). 

The post-anal gut, which is the distal 
end of the hindgut remaining after the 
proctodeum has invaginated and joined 
the gut to form the anus at some distance 
above its termination, usually atrophies 
and disappears, but it may give rise to 
presacral tumors containing convoluted 
‘olds of intestinal wall, mucosa and glue- 
‘ke fluid. This structure was first recog- 
ized as the source of these cystic tumors 
| Middledorff, and it is the source of 
ne “congenital cystic sarcoma” of Braune. 
“hese tumors are often observed at birth 
nd are papillary and external (Ewing! 


the anus from the hindgut in the course of 
normal development, is absorbed; and 
it may also be a source of dermoid tumors 
connected with the rectum and urogenital 
system, lined with intestinal epithelium 
or epidermis (Ewing?). 

According to Ewing, sacrococcygeal tu- 
mors may be simple dermoids, complex 
dermoids, teratoids, teratomas, or fetal 
implantations. The last three of these 
groups are usually recognized at birth, 
are bulky tumors, may become malignant 
and are often associated with abnormalities 
of the sacrum and coccyx. About a third 
of the fetuses with these tumors are born 
dead, and a great many of the rest die 
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within the first few days of life (Ewing'). 
Keen and Coplin® report an interesting 
case of a girl of two with a large teratoma 


Fic. 2. Lateral x-ray from Case 1. Note in this x-ray 
that lower end of sacrum has been forced backward 
and shadow of mass in front of it. 


posterior to the sacrum, successfully re- 
moved at operation in two stages, com- 
municating with another tumor in front 
of the sacrum by a rudimentary bronchus 
through a defect in the bone, and with a 
fistulous communication with the rectum. 
We shall confine ourselves to a discussion 
of the simple and complex dermoids. 
These cysts or tumors in the presacral 
region have no actual connection with 
the bones, though they may become 
attached to the anterior periosteum; nor 
have they any connection with the rectum, 
though they may in rare instances cause 
pressure necrosis of the adjacent rectum 
and so rupture into it and cause symptoms 
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by discharge or protrusion of hair from 
the anus (Tuttle and Law"). They are 
not common, but occur more frequently 


Fic. 3. Anteroposterior x-ray from Case 1. Note par- 
ticularly in this x-ray calcified shadows in dermoid 
in front of sacrum. 


than is ordinarily supposed. Many cases 
have been reported, most of which are 
persistent sinuses or simple dermoid cysts 
from the fovea coccygea. These are near 
the skin. Those above the skin, slightly 
higher in the pelvis, are usually more 
complex (Law!!). 

Presacral dermoid cysts give few symp- 
toms unless they suppurate or make pres- 
sure on the surrounding pelvic organs. 
The first is by far the most frequent 
manifestation. Traumatism, the low vi- 
tality of the cyst lining, exposure ex- 
ternally, and incision are the reasons for 
the occurrence of suppuration (Stout, 
Landsman"). A sinus over the tip of the 
coccyx or between it and the anus which 
discharges pus, bloody fluid, or hair is a 
common symptom; or often a history of 
repeated incision and drainage for recur- 
rent abscess, sometimes with curettages. 
Masson!” reported 81 cases, 69 of which 
had draining sinuses when seen; Griffin 
and Archibald’ reported 31 cases with 
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30 sinuses; Staley" reported 4 cases, all local involvement and skin irritation or 
of whom had sinuses at operation. One from pressure on the rectum or pelvic 
of our 3 cases had a history of recurrent nerves higher up. One of our patients 


Fic. 4. Microphotograph from Case 1. Portion of cyst wall, showleg columnar mucous intestinal cells, intestinal 
glands and stratified squamous epithelium. This tumor is probably from vestiges of neurenteric canal or post- 
anal gut. ( X 200, reduced 4.) 


fic. 5. Microphotograph from Case m1. Epithelium Snine cyst has —— destroyed by suppuration. There is infiltra- 
tion with round cells in wall, and deposits of hemosiderin and cholesterol crystals can be seen. ( X 200, reduced 


abscess and sinus with nine previous with a large presacral cyst had constant 
operations in four years before coming to dull right lower quadrant pain and tenes- 
tne Clinic. mus. There may be constipation or diar- 

Pain may be a symptom, whether from rhea from obstruction or irritation of 
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the rectum, but this is not common because 
cysts large enough to cause this are rare. 
Obstruction to delivery, as in the interest- 
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Dermoid cysts are lined by epithelium 


which is constantly secreting and des- 
quamating. They cannot be cured unless 


—— 


Fic. 6. Microphotograph from Case 111. This is evidently a cyst, or “sequestration dermoid,” from fovea coccygea, 
lined with thick stratified squamous epithelium surrounded by dense scar tissue showing chronic inflammation. 


( X 100, reduced 14.) 


ing case reported by Law,"! is infrequent. 

Some of these cysts give no symptoms 
and are found in the course of a routine 
physical examination for other ailments, 
when they are felt as a cystic mass by 
vaginal or rectal examination. In one 
of our cases the mass was large enough to 
be felt through the abdomen, lying low 
in the right lower quadrant. They usually 
do not manifest themselves until adult 
life, most of the patients in reported 
cases being between twenty and _ fifty 
years of age. The average in our three 
patients was twenty-seven. 

The cysts vary in size from 1-2 cm. 
in diameter to one filling most of the 
pelvis. One of the largest ones on record 
is that of Ord which weighed 1414 lb., 
measured 32 by 25 cm., and contained a 
pint of fluid. Our largest was 8 by 14 cm. 
in diameter. They may be completely 
encapsulated, surrounded by dense scar 
tissue from chronic suppuration, or mul- 
tilocular and ramifying. 


this is all removed. The only treatment is 
radical extirpation. If the cyst is sur- 
rounded by a mass of scar tissue, in which 
there are sure to be ramifying tracts, it is 
necessary to dissect well wide of the mass, 
through good tissue, in order to be sure of 
a cure. Even though encapsulated, the 
tumor may be quite adherent to the 
surrounding tissue, and a line of cleavage 
may be difficult to establish. Care must 
be exercised in dissecting it away from the 
rectum as there is but a narrow line of 
cleavage between the two structures and 
the production of a rectal fistula is a very 
undesirable complication. We have used 
the Kraske approach in our 3 cases, with 
the patient in the Sims position, a longi- 
tudinal incision running down over the 
sacrum and coccyx, and removal of the 
coccyx. The wounds have been treated 
the same as in the perineal resection of 
the rectum, with closure of the skin about 
a cigarette drain carried down into the 
pocket left by the removal of the cyst. 
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CASE REPORTS 


Case 1. This patient, a single woman of 
hirty-seven years, thirteen years previous to 
dmission had had elsewhere a_ bilateral 
ilpingectomy for pelvic pain. At this time an 
xg-sized mass was felt, fixed in the pelvis. 
she complained of constant, dull right lower 
juadrant pain for six years, constipation, 
becoming worse, and tenesmus. A mass could 
be felt in the right lower abdominal quadrant 
ust above the pubis, and pelvic examination 
showed a large cystic mass in the presacral 
region bulging the vagina and rectum ante- 
riorly. X-rays (Figs. 2 and 3) showed the coccyx 
to be slanted backward slightly, and anterior 
to it and the sacrum a soft-tissue shadow the 
size of a small grapefruit containing two cal- 
cium rings. Barium enema showed the rectum 
and sigmoid crowded to the left. 

Operation (Dr. Lahey): The tumor was 
approached posteriorly with removal of the 
coccyx, retraction of the gluteal muscles, sever- 
ance of the levators and exposure of the rectum 
as for posterior removal of that structure for 
cancer. The tumor was removed intact with 
some difficulty due to a poor line of cleavage. 

On section the tumor was found to consist 
of a mass of completely encapsulated fatty 
tissue 8 by 14 cm. in diameter filled with mul- 
tiple cysts containing thick, glue-like material 
and a piece of bone 8 by 6 cm. in diameter. 
The pathological report was “dermoid cyst 
with bone formation.” 

It is now three years and three months since 
operation and patient has had no trouble since 
then. 

Case u. A married woman of thirty-three 
years, para 1, who complained of generalized 
bodily pains, nervousness, beiching and _ bor- 
borygmus for seven months. Bowels were 
normal. Routine physical examination dis- 
closed a discrete, fluctuant, orange-sized tumor 
in the hollow of the sacrum pushing the rectum 
forward. X-rays showed no abnormalities. 

Operation (Dr. Lahey): The mass was 
completely excised as in the previous case by a 
posterior approach as for cancer of the rectum, 
and found on section to consist of a sac with a 
roughened lining showing dark brown and 
greenish areas, and containing greenish necrotic 
matter. 

[he microscopic report was “cyst with 
chronic inflammation with deposits of choles- 
terol crystals and hemosiderin.” 
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A pin-hole sinus remained for two months 
and then healed. The patient was last seen 
three years and one month after operation, 
when the wound was firmly healed and pelvic 
examination was negative. She had _ been 
through a pregnancy in the meantime. 

Case ut. A single girl of twenty-two years 
who had had nine operations for rectal ab- 
scesses in four years, with a history of drainage 
for a considerable time after each operation, 
then temporary healing before the next abscess. 
She had had a moderate amount of pain and 
had lost 30 Ib. There were no rectal symptoms. 
Examination showed a large amount of scar 
tissue behind the anus with a small depression 
but no definite fistula. 

Operation (Dr. Cattell): The mass of ci- 
catricial tissue was radically excised. In the 
dissection a small spicule of bone was found 
at the junction of the sacrum and coccyx and 
a small area of sebaceous material and two 
fistulous tracts were disclosed. There was a 
cyst apparently lined with granulation tissue 
in the center of the dense scar tissue. The mass 
removed measured 6 by 6 by 3.5 cm. in 
diameter. 

When last seen four months postoperatively, 
the wound was all healed and the patient was 
having no symptoms. 


CONCLUSIONS 


The embryology of presacral and post- 
sacral tumors is discussed. 

Presacral tumors give few symptoms 
and are discovered usually in the course 
of general examinations or by patients 
themselves. 

They are readily removable by the 
posterior approach with or without re- 
moval of the coccyx. 

In patients with sinuses and abscesses 
about the anus who have had repeated 
operations, a presacral dermoid should 
be suspected. 
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THE PRESENT-DAY TREATMENT OF 
COLONIC CANCER* 


Frep. W. RANKIN, M.D., F.A.C.S. 


LEXINGTON, KY. 


in suspected cases, is so accurate in 

the hands of efficient roentgenologists 
as to leave little to be desired from that 
standpoint. True, there are no pathog- 
nomonic symptoms which bring individuals 
suffering with organic lesions of the large 
bowel to seek advice at an early period. 
The fact remains that almost a year has 
elapsed before the average patient with 
cancer of the colon or rectum has an 
accurate diagnosis made upon him, yet 
there are many factors, including increased 
technical proficiency as well as diagnostic 
accuracy, which offer ample reason for 
optimism in this group of cases. 

With the exception of a small group of 
cases, which varies according to the 
concentration of the population in any 
given area, acute intestinal obstruction is 
rarely produced by colonic cancer, yet 
chronic or sub-acute stenosis is almost 
invariably the rule. Eliminating this group 
of individuals who present themselves 
acutely obstructed, because of a lesion 
of the colon, we may relegate practically 
all the rest of these patients to a chronic 
group which usually may be subjected to 
preliminary preoperative preparation, and 
in which careful selection of operative 
procedure may be advantageously advo- 
cated. By cooperative management which 
includes these factors as well as _ post- 
operative care, the operative mortality 
and the morbidity have been materially 
reduced and consequently the satisfactory 
prognosis definitely enhanced. 

The safety factors of methods of treat- 
ment of lesions of the large bowel group 
themselves into (1) preoperative care; 


er diagnosis of cancer of the colon 
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(2) technical procedures, and (3) post- 
operative attention. 


PREOPERATIVE CARE 


The preoperative factors which influence 
prognosis largely resolve themselves into 
adequate decompression of the colon, 
and secondly, rehabilitation of the individ- 
ual to withstand formidable surgical 
offensives. It is a well-known fact that 
moderate stenosis of the large bowel will 
be borne by individuals over a not-too- 
short interval of time. To get rid of this 
obstruction is of greatest importance, 
not only because of the absorption and 
consequent devitalization and dehydration 
which accompanies it, but likewise because 
of its influence upon the local growth, 
pericolonic tissues, and consequently its 
effect upon wound healing. 

To insure effective decompression of the 
bowel, one should invariably hospitalize 
these individuals over a short period of 
time, usually three to six days. Irrigations 
of the colon and mild purgations over this 
period will, in the great majority of cases, 
sufficiently reduce the obstruction to allow 
exploration. One cannot emphasize too 
strongly the necessity of relieving the 
obstruction prior to any attempt at 
resection. If medical measures fail to do 
this satisfactorily, unquestionably surgical 
decompression is essential, because resec- 
tion and anastomosis in the face of any 
obstruction is too highly hazardous to be 
indulged in. The tissues of the bowel wall 
above the obstruction become filled with 
edema and consequently their normal 
healing power is impaired, and anastomoses 
leak under these circumstances, although 


* Read before the Interstate Post-Graduate Assembly, Cleveland, Ohio, Oct. 16, 1933. 
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in adequately decompressed and normal 
colons, I have rarely known leakage to 
take place. 

One great difficulty, perhaps, in adequate 
decompression of the colon, and one which 
should not occur, is the removal of a 
barium medium which has been admin- 
istered by mouth. I cannot too highly 
deprecate this method of administration 
which much more frequently than one 
might think produces some type of ob- 
struction which occasionally becomes com- 
plete and demands immediate operative 
intervention. It is much more difficult, 
in the presence of a stenosing growth of the 
colon, to get rid of a large amount of 
barium which is proximal to the growth, 
than it is to get rid of the normal fecal 
content of the bowel. 

During the hospitalization of these cases, 
a diet high in calories and low in residue is 
utilized. Carbohydrates are freely admin- 
istered in an effort to build up a reserve of 
energy for the postoperative period. Fluids, 
particularly fruit juices, are forced as 
much as possible. Blood transfusions pre- 
operatively have, in my hands, proved 
highly desirable. I do not believe that it is 
necessary to wait for a profound anemia 
before blood transfusion is utilized. I 
have felt that administration of blood, 
even when the hemoglobin estimate is 
relatively normal, has been an advantage- 
ous factor In many cases. 

Some years ago, Bargen and I began 
the use of a mixed vaccine of streptococci 
and colon bacilli, which is administered 
three days preoperatively. Theoretically 
this is a correct procedure and practically I 
believe it has proved useful. The adminis- 
tration of this vaccine three days before 
operation permits mobilization of the 
peritoneal defensive forces to an optimal 
extent. 

The factors of decompression, hydration, 
vaccination, and rehabilitation are of 
zravest importance in increasing safety 
factors and permitting radical removal of 
colonic growths with a satisfactory mor- 
tality and morbidity. 
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OPERATIVE MANEUVERS 


Any technical maneuver which relieves 
an individual of a cancer of the large 
bowel, and at the same time extirpates 
the gland-bearing tissues in its immediate 
vicinity, must be considered a formidable 
procedure. Consequently, in arriving at a 
decision as to the proper maneuver, one 
must consider it either as a radical opera- 
tion, or an attempt at palliation. 

It is with the radical types of operation 
that we are concerned. To judge satis- 
factorily what type of operation will give 
an individual the greatest chance of 
survival over a long period of years, the 
first question is of surgical judgment, the 
second question, of technical skill. Exper- 
lence matures surgical judgment but in 
general it may be said that a graded 
procedure for colonic cancer, no matter 
which half of the colon it occupies, is in 
the majority of instances most sensible. 
Unquestionably there are robust individ- 
uals who, carefully prepared and carefully 
selected, may withstand a formidable 
procedure in one stage which would prove 
entirely too strenuous for one less vigorous 
or more advanced in years. The selection 
of individuals for this single offensive 
must be an extremely close one. 

It is my opinion that all right colonic 
cancers are best resected by a two-stage 
maneuver: the first of which is an ileo- 
colostomy between the terminal ileum 
and the transverse colon, the second, the 
radical resection of the growth and proxi- 
mal colon around to the anastomosis. 
My own choice of type of ileocolostomy 
is an aseptic end-to-side anastomosis over 
a clamp I have devised. I suggest that 
the importance of the type of operation 
is concerned more with the implantation 
of the ileum into the colon by an end-to- 
side anastomosis than the utilization of 
any particular aseptic method. I firmly 
believe that it is enormously advantageous 
to by-pass the fecal current through the 
employment of an end-to-side anastomosis: 
the lateral anastomosis fails to do this 
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in a large measure. One of the reasons for 
a graded procedure is the relieving of 
infection around the local growth, and the 
most potent factor in the reduction of 
this infection is side-tracking the fecal 
current. 

After the ileocolostomy has been accom- 
plished, a period of from two to four 
weeks is allowed to elapse before the 
second stage is undertaken. The growth 
is explored through a right rectus incision 
(a left rectus incision having been used 
for the ileocolostomy); mobilization of 
the growth, dissection of the retroperi- 
toneal space, ligation of the blood supply, 
and resection of the right arm of the colon 
between clamps with a cautery, complete 
the second stage, except for a few minor 
technical details such as peritonealization 
of the raw surfaces and inversion of the 
end of the colon. 

It has been my custom to employ 
drainage in these cases routinely, not 
because of contamination but because 
serum collects in the large raw retro- 


peritoneal spaces and latent infection 
being present, abscesses form. By the use 
of Penrose drains with gauze and a split 


rubber tube, the former of which is 
removed at the end of forty-eight hours, 
gradually we have been able to largely 
avoid this unpleasant complication. 

In the left half of the colon, by which I 
mean the major portion of the transverse 
colon, the descending colon and sigmoid, 
I believe the obstructive resection where 
decompression has been adequate is the 
operation of choice. This type of operation 
accomplishes a radical resection of the 
growth, removing a wide area of mesentery 
and gland-bearing tissues, and at the same 
time avoids both the dangers of immediate 
anastomosis and the likelihood of the 
implantation of cancer cells into the 
cut wound edges, as occasionally occurs 
following a Mikulicz operation. Frequently 
the obstructive resection may be advan- 
tageously used as a secondary maneuver. 
Occasionally one explores a lesion of the 
colon and finds the bowel inadequately 
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decompressed and employs either a ce- 
costomy or a colostomy as a preliminary 
procedure. At the second stage the choice 
frequently is between an obstructive resec- 
tion and a resection and anastomosis. 
Under these circumstances, I have fre- 
quently employed an obstructive resection, 
feeling that the closure of two colostomies, 
or a colostomy and a cecostomy, is little 
more hazardous than the closure of one 
artificial stoma. I do not believe that 
primary anastomosis in the left half of 
the colon is often warranted, because of 
infection and obstruction, which increase 
the chance of failure at the suture line. 

The blood supply of the colon is far 
from being as scant as has been frequently 
suggested. In a recent article published 
by Stewart and myself, the arteries of the 
large bowel are shown to be just as con- 
stant although not so numerous, as those 
of the small bowel, and with only occa- 
sional variation in the course of some 
of their branches. However, one may 
usually, by visual observation, demon- 
strate the presence or absence of pulsation 
in the colonic blood supply in the part to 
be removed, and thereby gauge accurately 
the point of resection and anastomosis. 

As to the Mikulicz operation, I must 
confess a hesitancy to employ it in any- 
thing like the number of cases in which 
some of my colleagues see it indicated. 
It obviously cannot be employed in very 
obese individuals. It is impossible to 
apply it where the mesentery is short, 
without sacrifice of the blood supply, 
and once the blood supply is ligated and the 
bowel exteriorized, one finds at the end of 
forty-eight hours a foul, thick, soon-to- 
become-gangrenous tumor, from which 
not only wound infection, but actually 
peritonitis frequently takes place. That 
there are some few indications for the 
Mikulicz operation I do not question, 
but to my mind the logical application of 
this type of technique is to a thin, elderly, 
dehydrated individual with a constricting, 
signet-ring cancer in a mobile piece of 
bowel, which may be exteriorized under 


New Series Vor. XXIII, No. 1 


iocal anesthesia without exploration. I 
think distinctly the greatest field of use- 
fulness for the Mikulicz procedure is a 
palliative one. 

The advantages of the plan of resecting 
the colon in two stages are numerous from 
the standpoint of the initial operative 
shock, and a wider application of operative 
measures to many borderline growths. 
Following colostomy or a side-tracking 
operation, the patient has, in a great 
measure, vaccinated himself against sub- 
sequent peritoneal contamination. Con- 
sequently, the mortality from peritonitis, 
the greatest lethal factor, is materially 
reduced. Frequently a growth which, from 
the very density of its fixation at the 
primary exploration is deemed question- 
ably operable, is after a period of waiting, 
found more mobile and resectable because 
of the recession of the inflammatory proc- 
ess which limited its motion. 

The time between stages of operation 
is not easily fixed, save within very 
flexible limits. It depends upon the general 
condition of the patient, as well as the 
presence or absence of complications fol- 
lowing the initial operation. Colon cases 
are more prone to parotitis, and perhaps 
to some other surgical complications, 
than the usual run of cases. Should any 
of these sequelae develop during the 
period from three to four weeks post- 
operative, then the time should be Iength- 
ened to five to seven weeks before the 
second stage of the operation is under- 
taken. While it is undesirable to delay 
beyond certain limits the removal of a 
cancer, yet operability will be extended, 
and end-results forwarded by extirpation 
of many of these questionable cases by 
eraded procedures. 

I would mention briefly the questicn of 
drainage procedures, either preliminary 
cr complementary to, surgical removal of 

incer of both the right and left colon. 
-requently, when obstruction due to can- 
er of the colon is acute, the best prelimi- 
‘ary measure is decompression by blind 

costomy, done under local anesthesia. 
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When the exploration of colonic cancer 
shows that the decompression has not 
been adequate, many times it is highly 
desirable to drain the bowel by cecostomy 
instead of colostomy. I believe cecostomy 
has many advantages over colostomy, 
and few disadvantages in its use. Particu- 
larly in the left colon where one is not 
able to resect the bowel because of existing 
obstruction, I feel that a cecostomy at 
exploration, and subsequent removal of 
the growth, is a most desirable choice. 
In the small group of cases both in the 
right and left colon, where one feels that a 
sturdy patient with a growth, and without 
obstruction, should be submitted to a 
resection and anastomosis in one stage, 
a complementary enterostomy and decom- 
pression is not only desirable but essential. 
In making both a cecostomy and ileostomy, 
I have found the greatest satisfaction in 
utilizing Hendon’s technique, whereby a 
Pezzer catheter is introduced into the 
bowel and Witzelized; its subsequent re- 
moval in my experience has never been 
followed by a persisting fistula. 


POSTOPERATIVE FACTORS 


Careful postoperative supervision of 
this group of cases perhaps is more neces- 
sary than in most types of abdominal 
surgery. The most essential general prin- 
ciple, I believe, in the postoperative 
care is the prevention of peristaltic activity 
as nearly as possible. This is done, first, 
by adequate administration of morphine, 
which at the same time relieves pain. 
Second in importance is the refusal to 
give fluids by mouth until after a post- 
operative period of forty-eight to sixty 
hours has past. This period likewise 
must be variable. I have found it a good 
rule to abstain from giving any fluids 
until the individual begins to pass some 
gas by bowel. Adequate hydration must 
be maintained by the administration of 
sodium chloride or 5 or 10 per cent glucose, 
intravenously and subcutaneously. That 
the fluid should be allowed to run in quite 
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slowly, and under careful supervision, 
is axiomatic. 

Routine blood transfusions likewise fre- 
quently are administered postoperatively, 
and are of great value. Complications are 
treated in a routine manner, with the 
exception of parotitis. We have found 
that the application of radium, repeated 
if necessary, over the swollen parotid 
region is, by all means, the best way of 
treating this particular sequela. Just why 
parotitis should follow operations upon 
lesions of the large bowel and rectum 
in a much higher incidence than is usual 
in surgical cases, does not readily appear, 
but it is well recognized as a complication 
of considerable gravity. Palmer and I! 
reported a series of cases treated with and 
without radium in which the incidence 
of one case in 135 operations on the 
colon or rectum, or nearly 17 times as 
many as the number encountered in a 
general surgical service, was recorded. 
Radium was used in twenty of these cases, 
and in only two was it necessary to 
institute surgical drainage. A most impor- 
tant point in using radium, I think, is 
to apply it as early as possible. The 
maximal dose administered was four appli- 
cations, eight hours in duration, at inter- 
vals of eight hours, of four 50 mg. tubes 
of radium. Of the twenty patients treated 
with radium, only four died. Two of these 
deaths occurred two weeks and one month 
respectively, after the parotitis had sub- 
sided, and death in these cases was defi- 
nitely attributed to pyelonephritis and 
uremia. In another case the cause of death 
was found to be a retrosigmoidal abscess, 
and it does not seem reasonable to include 
it in estimating the mortality, which was 
only 5 per cent in the cases treated with 
radium, as against 39 per cent in 58 cases 
in which radium was not used. 

The lethal factor most frequently en- 
countered following resection of the colon 
and rectum is peritonitis, and while the 
offensive against infection must be carried 
on strenuously, both preoperatively and 

1 Ann. Surg., Dec. 1930. 
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at the operating table, careful attention to 
details, particularly the avoidance of 
peristaltic activity during the postopera- 
tive convalescence, unquestionably will 
assist in the reduction of its incidence. 
Individualization of patients after the 
operation has been performed is just as 
essential a detail in promoting their 
recovery as adequate preoperative meas- 
ures and careful selection of operative 
maneuvers. 


PROGNOSIS 


Longevity following successful eradica- 
tion of organic lesions of the large bowel, 
while influenced by many general factors 
as well as those local to the growth, is 
more favorable than the end-results fol- 
lowing surgical removal of cancer of other 
portions of the gastrointestinal tract. 
Indeed, where the growth is of low or 
average grade, and 70+ per cent of them 
fall in Groups 1 and 1, the end-results 
are comparable to those obtained following 
surgical removal of the breast for cancer, 
or total hysterectomy for cancer of the 
fundus of the uterus. 

To attempt to arrive at some conclusions 
concerning the length of life of a large 
series of patients who have successfully 
withstood surgical removal of colonic 
cancer, one cannot evaluate the results 
in terms of percentage without taking 
into consideration multiple factors affecting 
both the host and the individual cancer 
cell itself. While it is unquestionably 
true that the great majority of cancers 
of the colon, rectosigmoid and rectum lie 
dormant over a considerable length of 
time and give rise during this period to 
few symptoms, it is equally incontrover- 
tible that the intensity of the malignant 
activity as measured by Broder’s index 
of grading is the most accurate means of 
estimating the prognosis in any given 
case. Factors such as age, co-existing 
debilitating diseases, fixation, abscess for- 
mation, local attachment to adjacent 
viscera, et cetera, all must be taken into 
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-onsideration in estimating the end-results 
of any series of cases. These factors, how- 
ever. Important, are in turn modified and 
directly dependent upon the activity of 
the cancer cell itself. This statement 
has been proved so often in consideration 
of large numbers of cases that I believe 
there is at present small room for debate 
as to Its accuracy. 

In a series of 453 cases of cancer of the 
large bowel studied by Olson and me, and 
reported before the Clinical Congress 
of the American College of Surgeons in 
1932, we were able to show that the 
percentage of glandular metastasis, and 
consequently hepatic implantation, was 
in direct ratio to the grade of the growth. 
For example: the nodal involvement in 
187 cases of cancer of the right colon was 
found to be 34 per cent, and the average 
postoperative life of patients dying with 
recurrence was 15.7 per cent months. 


While the average five-year cures of those 
right colonic cancers with nodal involve- 
ment was estimated at 39 per cent, in 


contradistinction to those where there 
was no nodal involvement, the average 
postoperative length of life of patients 
dying with recurrence was 25.6 per cent 
months, and the five-year cures were 
estimated at 66 per cent, or two out of 
every three patients. It was an interesting 
observation, but one which seems some- 
what paradoxical, to find that in 266 
cancers of the left colon the nodal involve- 
ment was 31 per cent, or slightly lower 
than that of the right colon. Because of 
the known difference of end-results in 
favor of the right half of the large bowel, 
one would readily expect a lower nodal 
involvement rate than in its fellow of the 
opposite side. An average of the five-year 
cures of cancer of the right bowel, with 
and without nodal involvement, showed 
57.6 per cent, while the growths of the 
left half of the colon showed a total 
of 51.3 per cent of five-year cures. 

The importance of pathological types 
in any estimate of end-results following 
operation for cancer of the colon is obvious. 
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There are physical differences in the 
growths in the two halves which influence 
the symptomatology and surgical pro- 
cedure indicated for each. The growths in 
the right colon are larger, more ulcerating, 
and usually situated laterally without 
producing encroachment on the lumen 
of the bowel. Those of the left are scirrhous 
and encircling in type. Consequently, 
they produce obstruction at an early 
stage. 

The vast majority of colonic growths 
may be classified in the lower grades | 
and 11. Approximately two-thirds of can- 
cers in the right half of the colon fall into 
these groups, and three-fourths of those 
in the left half do likewise. This tendency 
to a low or medium activity is a satis- 
factory explanation of the well-known 
fact that these neoplasms remain local 
over a long period of time before distant 
metastasis takes place. This is in sharp 
contradistinction to the higher grades 
111 and 1v which occur seldom, but metasta- 
size rapidly and are of unfavorable prog- 
nosis. In youthful individuals, the higher 
grades are much more likely to be found 
and the prognosis is unfortunate in direct 
ratio. The grade of the growth should 
influence one not a little in attempting 
to extend the horizon of operability, it 
being justifiable, I believe, to attempt 
to remove borderline growths because 
of the possibility that they are of low 
grade and have not metastasized, and 
that their fixation is due largely to inflam- 
matory reaction rather than malignant 
extension. This latter fact undoubtedly 
makes resection more hazardous because 
of the likelihood of peritoneal contamina- 
tion secondary to the necessary trauma 
incident to mobilization, but if means 
may be introduced to reduce this inflam- 
mation prior to resection, one may not 
only extend the limits of operability, 
but at the same time do so with a lower 
mortality. 

What is a satisfactory standard of 
operability, as applied to cancer of the 
colon? While this question may not be 
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answered in a dogmatic manner, there 
are certain fundamentals which are ob- 
served by most surgeons in their selection 
of cases for operation. I take it that, in the 
main, the absence of demonstrable hepatic 
implants and lack of fixation to the parietal 
peritoneum are the most dependable evi- 
dences of resectability where there is no 
question as to the condition of the host 
warranting a formidable operative offen- 
sive. Without liver metastasis, and with 
sufficient mobility to permit an attempt at 
removal, one has a flexible standard, which 
I personally feel should be inclined toward 
accepting borderline cases; that is, one 
should not insist upon too much mobility, 
and should remember that fixation is 
likely to decrease under appropriate surgi- 
cal drainage measures. It may even be 
argued that occasionally growths which 
are easily resected, and yet which have 
metastasized to the liver, should be 


extirpated. This is a conclusion in which | 
heartily concur, because death from a 
liver metastasis is a relatively painless 


demise, whereas an ulcerating, obstructing, 
fungating cancer, which has attached 
itself to an adjacent viscera, or invaded 
neurological elements, produces a most 
unhappy and distressing situation. 

One may not eliminate a growth as 
inoperable because lymph glands are pal- 
pable in its immediate vicinity. Too often 
palpable Iymph glands are proved to be 
inflammatory, and consequently no one 
should be denied a radical operation 
until their malignancy or benignancy is 
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established by microscopic observation. 
Indeed, the presence of invaded lymph 
glands alone should not deter us when we 
remember that approximately one-third 
of the removed specimens of cancer of the 
large bowel show nodal involvement. 

Local fixation influences hugely opera- 
bility, frequently ruling out resection, 
but here again is a problem which the 
surgeon must decide on the individual 
merits of each case. 

Occasionally, one may do multiple opera- 
tions in removing colonic cancer such as a 
total hysterectomy, or a partial cystectomy 
in resecting a sigmoid. Such huge technical 
maneuvers, while attended with a high 
mortality, occasionally reward one with 
a most satisfactory immediate result. I 
say immediate favorable results because 
the ultimate outcome of such operations 
has, in my hands, been futile, but I have 
felt warranted in doing an occasional one 
because of the year, or sometimes longer 
period of comfort which it has given to an 
occasional individual. 

Over a period of five years, my own 
operability figures have not varied widely, 
and have stood at approximately 40 
per cent: one year they reached the high 
mark of 68 per cent. If this percentage 
can be maintained with an _ operative 
mortality which reaches from 5 to 10 
per cent, according to the selection of the 
case and the type of pathology to be 
dealt with, it will, I believe, be a satis- 
factory average. 
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RECENT PROGRESS IN CANCER RESEARCH 


JosepH K. Narat, M.D. 


CHICAGO 


NTIL recently the attention of 

cancer research workers was fo- 

cussed chiefly on morphological 
and statistical studies of spontaneous 
and transplanted tumors and their response 
to various therapeutic agents. Gradually 
the students of the cancer problem became 
aware of the fact that fundamental differ- 
ences between tumor cells and normal 
somatic cells find their expression not 
only in the histological picture but also 
in the biological conduct. Furthermore, 
it has been found that certain metabolic 
changes in the organism of the host 
develop under the influence of malignant 
tumors. 


KATAPLASIA 


Various features characterizing a malig- 
nant cell are summarized under the term 
of kataplasia.1 Among such properties of 
malignant cells the following must be 
mentioned :?3 

1. Loss of ability of morphological 
and physiological differentiation. 

2. Autonomous growth, Le. growing 
independence from the organism of the 
host. 

3. Formation of metastases and lowered 
resistance towards exogenous factors such 
as cold, heat, x-rays, etc. 

4. Lowered resistance towards endogen- 
ous factors such as shifting of acidity in 
either direction, particularly towards the 
acid side.4 

5. Transplantability. 

6. Relatively short duration of life. 

7. Increased motility in cultures as 
compared with normal cells. 

8. Liquefaction of the culture medium.® 

g. Ability to thrive in heterologous 
nedia. 
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10. Ability to produce a tissue culture 
from a single cell.‘ 

Such biological phenomena owe their 
origin to characteristic, although not specif- 
ic morphological, physical and chemical 
differences between tumor cells and normal 
somatic cells as well as to differences 
between the serum of normal individuals 
and tumor carriers. A consideration of 
morphological changes lies beyond the 
limits set for this paper. Among the 
physical-chemical deviations from normal 
findings, the following deserve attention:! 

1. Conductivity of tumor tissue for 
electric current exceeds that of normal 
tissues. 

2. Surface tension in serum was found 
to be diminished in many cancer carriers. 

3. Permeability of tumor cells is in- 
creased due to disturbance of the ratio 
cholesterol: lecithin. 

4. The freezing point of the serum is 
diminished. 

5. The volume of plasma was found to 
be increased in many cases. 

6. The viscosity of the serum is in- 
creased. 

7. The coagulability of the blood is 
accelerated. 

8. The alkali reserves are diminished 
because a considerable amount of alkalies 
is used by the organism for linking the 
excessive amount of acids caused by 
faulty ventilation. In advanced cases 
of cancer an alkalosis of the blood has 
been found by many authors.7-" 


BASAL METABOLISM 


The basal metabolism in tumor carriers 
is usually increased;'? the glycolysis is 
intensified, the oxidative processes dimin- 
ished, as will be discussed later on. 
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Protein Metabolism. In the protein me- 
tabolism the following changes have been 
reported: 

1. The amount of fibrinogen in the serum 
is increased. 

2. There is a relative and absolute 
increase of the amount of globulins; such 
findings are also frequently made in other 
conditions created by lack of oxygen.?:* 

3. There is a relative and absolute 
diminution of albumins. 

4. The amount of nucleoproteids is 
diminished. This is considered as a con- 
stitutional anomaly predisposing to malig- 
nant tumors. 

5. The amount of the aminoacid-nitro- 
gen is increased; this is due to inhibition of 
oxidative processes. An increased amount 
of ammonia and aminoacids is found in 
the urine.'® 

6. The amount of tryptophan in the 
serum is diminished. 

Mineral Metabolism. The mineral me- 
tabolism in cancer carriers also undergoes 
certain changes: the amount of potassium 
is increased while the amount of sodium 
is diminished; the calcium contents are 
normal; the amount of magnesium and 
phosphorus is slightly increased; phospha- 
tides predominate over sterines, especially 
in young tumor cells; this factor is respon- 
sible for increased water contents of tumor 
cells. The amount of chlorides is normal. 

Fermentative Processes. An intensifica- 
tion of various fermentative processes 
is generally found in tumor carriers. The 
amount of polypeptidases is increased’® 
and there is a marked glycolysis, also 
autolysis and heterolysis, due to an in- 
creased proteolytic titer of the blood.'7:'8 

Fat Metabolism. Some writers reported 
diminished amount of cholesterol in the 
blood of tumor carriers and in the tumor 
tissue itself; however the majority of 
authors report increased cholesterol con- 
tents; e.g. Mattick? found higher choles- 
terol contents in the plasma than in the 
whole blood in a large majority of cancer 
patients; this finding was also verified by 
animal experimentation in which cancerous 
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mice were used. Roffo' reports that rat 
tumors may contain more than twice as 
much cholesterol as is found in the whole 
organism of the host. Later investigations 
of human tumors confirmed these results, 
showing a distinct fixation of cholesterol 
in neoplasms and in precancerous lesions, 
accompanied by hypercholesterolemia; the 
question at once arises whether the latter 
is caused secondarily by the presence of 
neoplastic tissue or whether it is a primary 
factor; the experimental results speak in 
favor of the latter assumption because the 
influence of a diet rich in lipoids on the 
development of a tumor and the relation 
between cholesterol and the growth of 
normal and neoplastic tissue in vitro both 
support this hypothesis. The cholesterol 
content of the organism as well as the 
frequency of cancer increases with age. 
Another interesting observation is the 
fact that hypercholesterolemia is found in 
pregnant women and it is known that a 
tumor assumes under such conditions 
greater malignancy than in non-pregnant 


women. The portions of the skin exposed 
to sunlight contain a larger amount of 
cholesterol than covered surfaces; such 
observation suggests that the varying 


amounts of cholesterol in the skin are 
referable to heliotropism. A thought occurs 
that there might be some connection 
between the large amount of cholesterol 
in areas of skin exposed to sunlight and 
the high proportion of tumors found in 
such regions. In negroes, where pigmenta- 
tion of the skin diminishes absorption of 
light by it, carcinoma of the skin is 
relatively very rare. It is suggested by 
Roffo that cholesterol prepares the soil 
for subsequent malignant growth by acting 
as an accumulator of light. 

Carbohydrate Metabolism. Last but not 
least, important phenomena involve the 
carbohydrate metabolism. Otto Warburg” 
was awarded the Nobel prize for the 
discovery that the process furnishing 
energy to tumor cells is not oxidation but 
fermentation, i.e. anaerobic formation of 
lactic acid from sugar. Tumor cells form 


New Series Vor. XXIII, No. 1 


‘actic acid even in the presence of oxygen, 
.e. an aerobic glycolysis takes place. 
The glycolytic property of tumor cells 
is seventy to eighty times stronger than 
that of the liver and approximately one 
nundred and twenty-four times stronger 
than that of the blood. An increased 
amount of lactic acid may be found in the 
venous blood deriving from tumors; never- 
theless, no pathologically increased lactic 
acid contents are found in general cir- 
culation as the excessive amount of lactic 
acid is synthetized in the liver into sugar. 
Certain normal cells such as erythrocytes, 
lymphocytes, placental cells or cells of 
the retina in mammals possess high 
glycolytic properties which are not com- 
pletely suppressed by respiration; further- 
more, under anaerobic conditions the 


muscle tissue produces more lactic acid 
than when oxygen is present. It follows 
that the glycolytic properties of tumor 
cells cannot be considered as a specific 
process. It is interesting to note that 
embryonal cells and regenerating cells 
show signs of a very active fermentative 


metabolism. 

As an increased respiration in cells 
inhibits or limits fermentative processes, 
it occurred to several investigators that 
an artificial stimulation of oxidative proc- 
esses may be used for therapeutic purposes. 
Albert Fischer®* succeeded in destroying 
tumor cells in a mixture of fibroblasts and 
sarcomatous cells by increasing the partial 
pressure of oxygen in the inhaled air. 
Increase of oxygen pressure may be 
advantageously substituted by a com- 
bination of pure oxygen with carbon 
dioxide. Henderson recommended 
carbon dioxide as a stimulant of the 
respiration center; this gas also increases 
the tension of oxygen in tissues and the 
supply of it to the cells. It is also feasible 
to assume that an increased concentration 
of carbon dioxide may damage tumor 
cells. Addition of carbon dioxide to the 
oxygen eliminates the undesirable results 
of inhalation of pure oxygen, such as 
‘iminution of frequency and depth of 
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respiration, diminution of the number 
of erythrocytes and of the hemoglobin. 
Inhalation of carbon dioxide causes a 
disturbance of the acid-base equilibrium 
in the blood with resulting changes of the 
peripheral blood picture: acidosis causes a 
relative increase of the number of poly- 
morphonuclear leucocytes. This may be a 
desirable phenomena as a low leucocyte 
count is known to be a bad prognostic 
sign in cancer. Another advantage offered 
by the acidosis created by carbon monoxide 
is the inhibition of liquefaction of plasma 
or fibrinolysis. Inhalation of large amounts 
of oxygen and the acid effect of carbon 
dioxide diminish the lactic acid contents 
of the blood and tissues as more lactic 
acid is combusted by the tumor and less 
acid is formed in it under such circum- 
stances. Fermentative metabolism is stimu- 
lated by lactic acid and vice versa; it is 
evident that the vicious circle may be 
interrupted by a diminution of production 
of lactic acid; this can be accomplished by 
the administration of carbon dioxide. 
In view of the fact that fermentative 
processes are essential for the growth 
of malignant tumors, beneficial effects 
from inhalation of pure oxygen and 
carbon dioxide may be expected. In fact, 
Fischer-Wasels?!:2?:25 obtained encouraging 
results with such a gas mixture in trans- 
plantable tumors of mice and in some 
human cancers. Such treatment may be 
supplemented by intravenous injections 
of bivalent iron preparations; iron is an 
important component of oxidation fer- 
ments which promote respiration;** the 
latter may be considered as an oxidation 
katalysis. Such iron therapy has been 
combined with intravenous injections of 
certain dyes with tumor-affine properties, 
particularly isamin blue;*-* this dye is 
able to destroy nuclei. 

According to the consensus of opinion 
of the majority of writers, no exogenous 
or endogenous factors are capable of 
producing cancer without a corresponding 
disposition of the organism; such a dis- 
position may be defined as a_ specific 
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susceptibility or ‘“‘Anlage” to certain 
diseases. Metabolic changes form an impor- 
tant factor in general disposition to tumors. 
The infectious theory of carcinoma has 
been shattered by recent investigations; 
for instance, a chicken sarcoma could be 
produced by monocytes of chicken blood 
to which a filtrate of a tar cancer had been 
added.*” Bulloch and Curtis produced 
cysticercus sarcoma in livers of rats by 
feeding the animals with ova of a tapeworm 
from cats; but apparently primary damage 
of tissues and very active regenerative 
processes must be responsible for the 
genesis of such tumors. If a_ suitable 
disposition were of no importance for 
tumor formation, every individual who is 


Narat—Cancer Research 


JANUARY, 1934 


smoking a pipe would develop a cancer of 
the lip. On the other hand, it must be 
stressed that none of the symptoms of 
kataplasia can be considered as the cause of 
malignancy; there is sufficient reason to 
believe that the various changes of metab- 
olism just discussed are sequelae and not 
causes of malignant tumors. A _ great 
caution is urged by the writer in making 
premature conclusions. Therapeutic at- 
tempts based upon abnormal metabolic 
findings in tumor carriers, as already 
outlined, seem to be promising but further 
investigations will show whether physico- 
chemical studies in the cancer field present 
only a scientific interest or offer valuable 
suggestions for therapy. 
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PART I 
CASE REPORT 


R. William B. Coley has so thor- 

oughly reviewed the literature of 

the use of toxins for the treatment 
of various malignancies that this report 
does not cover a review of the literature. 


Mrs. E. A., aged thirty-seven, a graduate 
physician, was seen first on June 21, 1927 with 
the following history: Fifteen years previously 
she was under observation at the Mayo Clinic, 
at which time her appendix was removed, 
adhesions of the ileum cut, and a retroverted 
uterus straightened. Four years previously she 
was In an auto accident and was said to have 
had internal injuries and some _ indefinite 
injuries to the head and skull without skull 
fracture. Previously she had suffered from 
measles, whooping cough, influenza, tonsillitis, 
and had pneumonia twice. Two years prior to 
the present observation, she had been examined 
and told that she had a fibroid uterus and 52 
per cent blood (probably meant 52 per cent 
hemoglobin). She bore one child eighteen 
years prior to my observation, who was born 
spontaneously, and is in good health. She was 
divorced from her husband, who so far as she 
knew was living and well. She had been preg- 
nant but once. 

I was asked to see her because of weakness, 
2 pasty color, and a growing tumor mass of the 
abdomen which had been noticed for about 
‘our years. The tumor of the abdomen varied 
‘2 size from time to time during this interval 

atil at the time of observation it was the 


size of a full term pregnancy. The growth had 
been rapid recently and had been associated 
with attacks of weakness, anorexia, and for the 
past few months, periodical, bearing down 
pains not unlike labor pains, occurring about 
every twenty minutes. She had noticed a 
dependent edema when on her feet. Two weeks 
prior to observation she had suffered from 
“ptomaine poisoning” which she thought 
came from a sandwich. This was associated with 
pain, cramps, vomiting and diarrhea without 
mucus or blood in her stool. Since her attack 
of gastroenteritis she had been unable to digest 
her food and vomited frequently. She had spent 
most of her time in bed on account of weakness 
and pain which had been constant and general- 
ized over the abdomen, not relieved by bowel 
movement, food taking or urination. Two weeks 
prior to observation, she had had a uterine 
hemorrhage while on the stool. She estimated 
that she lost about a pint of blood. Since this 
time she had noticed a leucorrheal discharge 
when on her feet. She also admitted an unre- 
mitting pain in the lower lumbar region and in 
the region of the right hip which had not been 
related to motion. She did not know how much 
weight had been lost. She did not associate 
an increase in temperature with the condition 
except that she had two definite chills at the 
onset of her gastroenteritis. She had noticed a 
paroxysmal tachycardia at times. 

The physical examination was negative 
except that the sclerae were slightly yellow. 
The lips and the skin were waxy pale. The apex 
of the heart was at the fifth space in the mid- 
clavicular line, and there was a systolic murmur 
heard between the apex and the aortic region 
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which was not transmitted. This was thought 


to be hemic in origin. The tumor of the lower 


mid abdomen was the size of a full term 


Fic. 1. X-ray of pelvis and femur, Iowa Methodist 
Hospital, July, 1927, showing metastatic involve- 
ment of head of right femur. 


pregnancy. This was somewhat fluctuating. 
It was very tender whenever touched and at 
intervals contracted like a mild labor pain. 


Fetal heart tones or bruit were not heard. 
She had a well-healed lower mid-line scar from 
her previous operation. The extremities were 
somewhat swollen and edematous. The pelvic 
examination was negative except for an old 
laceration of the cervix and a balooning out 
above the cervix in all directions, filling the 
pelvis. It was soft, fluctuating and tender. 
She was sent to the Iowa Methodist Hospital 
with a presumptive diagnosis of a massive, 
fibroid uterus with hemorrhage or large 
malignant ovarian cyst. The laboratory findings 
at the hospital showed a negative Wassermann 
reaction, and negative urine. The blood showed 
50 per cent hemoglobin; 3,240,000 red blood 
cells; 15,400 white blood cells; 96 per cent 
polymorphonuclears and 4 per cent lympho- 
cytes. She typed group two, Moss typing. While 
under observation albumin and pus appeared 
in the urine. Her blood count continued to fall 
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to 35 per cent hemoglobin; 2,030,000 red blood 
cells; and the differential count varied between 
64 and 81 per cent polymorphonuclears and 


Fic. 2. X-ray of right femur, Iowa Methodist Hospital, 
July, 1927; additional view of metastases of neck of 
right femur. 


the Ilvymphocytes from 36 to 19 per cent. 
Large lymphocytes were present to the extent 
of 18 per cent once. There was a variation in 
the size and shape of the red cells. 

The x-ray showed the beginning of a bone 
destruction around the lesser trochanter of the 
right femur, and similar areas about the 
sacroiliac joint and skull. Two days prior to 
the operation she was transfused with 500 c.c. 
of whole blood, following which she had a 
general reaction with aching pains. June 30 she 
was subjected to surgery, at which time a 
large uterus, the size of a full term pregnancy 
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was removed. Upon section it showed a degen- 
erated, massive fibroid which was undergoing 
malignant changes and which had broken 
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On July 24 the dose was increased to 15 
minims at which time she had a foreign protein 
reaction, and her temperature reached almost 


Fics. 3 and 4. Metastatic involvement of crest of right ilium. X-rays at lowa Methodist Hospital, July, 1927. 


down so that there was considerable pus at 
the cervical end of the uterus. There were 
many adhesions about the uterus and between 
the intestines and peritoneum. These were 
separated. The ovaries were cystic and 
about the size of a small egg. They were left 
untouched. 

She made an uneventful recovery from her 
surgery. Dr. R. R. Simmons, pathologist at 
the Iowa Methodist Hospital, reported that 
the microscopic sections showed the tumor to 
be a malignant myoma. On account of the 
malignancy of the uterus and the metastases, 
a hopeless prognosis was made. On account of 
the multiplicity of the metastases, it was 
thought inadvisable to submit her to x-ray or 
radium treatment. She was put on a liberal 
diet, including green vegetables, liver, iron, and 
hydrochloric acid. 

On July 21 Coley’s toxins were first started. 
She received the following doses: 


2 minims 
2 minims 
7 minims in the A.M. 
10 minims in the P.M. 


luly 22 


105°F. On July 25 she received 23 minims, on 
the 26th, 20 minims and on the 27th, 25 
minims. Following these injections her temper- 
ature varied from 100° to 102.4°F. 

On account of financial difficulties she was 
transferred to the lowa Mercy Hospital for 
further treatment with vaccines. On July 31, 
she recerved 30 minims, following which her 
temperature reached 100°F. On August 1 
she received 40 minims and her temperature 
reached 102.6°F. 

Due to further financial difficulties she was 
transferred to Broadlawns General Hospital, 
whence she was sent to the University of 
Iowa. She received no further toxins after 
leaving Mercy Hospital. While at Broadlawns 
General Hospital several sterile abscesses in 
her buttocks opened spontaneously and drained 
for several days. At the University of lowa 
further x-ray studies were made and they 
confirmed the diagnosis of probable multiple 
metastases to the bones. 

I have heard from her from time to time 
since she left Iowa City. One letter November 
3, 1927 tells of a long automobile trip that she 
was able to enjoy. Since November, 1927 she 
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has led an active, normal life as a public stenog- 
rapher in a nearby city. I last saw her in July, 
1933. In spite of the repeated urgings of myself, 
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must be given Coley’s toxins. This is a 
£ 


mixture of toxins, which are derivatives of 
Streptoccoccus erysipelatis and Bacillus 


Fic. 5. X-ray of skull showing irregularity along frontal bones and mental region of lower jaw. X-ray_at lowa 
Methodist Hospital, July, 1927. 


the State University of Iowa, and Dr. Coley 
to report for further x-ray studies, she has 
steadily refused to cooperate. When last seen 
her color was normal. She looked, felt and 
walked normally, and could eat a meal big 
enough to do justice to any hard working man. 
Her normal weight had been about rio. | 
judge that she has gained 15 or 20 pounds 
since the time that I first saw her, more than 
SIx years ago. 


] cannot help but feel that this patient 
had malignant metastases to various bones 
as the x-ray pictures indicate and that 
full credit for her complete recovery 


prodigiosus. These are grown separately, 
killed and then mixed and finally diluted 
to a definite strength as determined by 
the percentage of protein contained. In 
the Proceedings of the Royal Society of 
Medicine for November, 1909, Dr. Coley 
reported the successful treatment of 52 
cases of inoperable sarcoma of which 35 
had remained free from recurrence from 
five to sixteen years, together with a large 
number of cases successfully treated by 
other surgeons. The literature on Coley’s 
toxins has shown increasingly successful 
reports not only by Dr. Coley but by 
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other surgeons. I feel that on account of 
the extensive metastases, this case should 
be reported to show that not all cases are 
incurable and as hopeless as their prognosis 
might indicate. I think it is well worth 
while attempting the use of Coley’s toxins 
in any similar condition, although | 
do not feel that they should be used to the 
exclusion of other recognized methods of 
treating malignancies. Dr. Coley has never 
advocated using the toxins in cases that 
were operable except for a brief period in 
sarcoma of the long bones (endothelial 
myeloma) in hope of saving the limb. I feel 
that they are an excellent adjunct in the 
medical armamentarium in the treatment 
of various malignancies. I regret that 
further x-ray studies have not been made 
in this case. 


PART II 


COMMENTS BY DR. COLEY 


In July, 1927, Dr. David Blum of 
Des Moines sent me a telegram asking 
for some Coley’s toxins, to be used in a 
case of metastatic sarcoma of the bones 
primary in the uterus. I requested the 
manufacturers to forward a bottle at 
once. Later, after receiving a full history 
of the case in which it was stated that a 
very large 15 pound, rapidly growing, 
malignant tumor of the uterus had been 
removed on June 24, 1927, and that 
roentgenograms of the skeletal bones 
revealed definite evidence of metastases 
to the femur, pelvic bones and _ skull, 
I felt that the condition was so far ad- 
vanced that little could be hoped for from 
the toxin treatment. However, Doctor 
Blum decided to continue the injections, 
and on his own responsibility increased 
the dose very much more rapidly that I 
had ever ventured to do. The toxins were 
begun on July 21, less than one month 
after the operation, and shortly following 
the discovery: of the metastases. The 
initial dose used was 2 minims, which 
vas increased as follows: third dose, 
7 minims (no reaction); fourth dose, 10 
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minims; fifth dose, 15 minims (tempera- 
ture 105°F.); sixth dose, 24 minims (tem- 
perature 100°F.); seventh dose, 20 minims 
(temperature 100°F.). I usually begin with 
a dose of 14 minim. 

On July 29, the patient was transferred 
by ambulance to the Mercy Hospital in 
Des Moines, where she remained under 
Doctor Blum’s care for only five days. 
During this period she received two very 
large doses of toxins: one on July 31, 
30 minims, which produced only a slight 
reaction (temperature 100°F.), and a second 
dose of 40 minims on August 1. This is 
a larger dose than I have ever used during 
the forty-two years that I have been 
working with the toxins. 

For financial reasons, Doctor Blum’s 
patient was transferred to the Broadlawns 
Hospital, and a few days later she was 
sent to the Iowa City University Hospital 
where she was under the care of Dr. 
H. L. Beye, now Professor of Surgery 
of the University of Iowa. She received 
no further treatment with the toxins, 
and, in a letter to Dr. Blum, she states 
that nothing was done for her at the 
University Hospital except “‘some x-rays,” 
she does not know whether this was for 
treatment or roentgenograms. 

In a letter dated August 31, 1927, to 
Dr. C. W. Wharton, Dr. Beye states: 


Your patient, E. A. is in our surgical wards 
under observation. X-ray pictures of the femur 
and pelvis seem to show metastatic involve- 
ment of the upper end of the femur and the 
region of the sacroiliac joint. There is nothing 
we can do for this patient and therefore, under 
the State law, we are not entitled to keep her in 
the hospital any longer. It will be necessary, 
therefore, to return her to her home in a few 
days. 

The patient was discharged shortly 
afterwards. 

On November 31, 1927, in a letter to 
Doctor Blum, the patient states: “I 
have just driven one hundred miles since 
2 p.M. (six hours). How is that for an 
invalid? You know they pronounced me 
doomed at the University Hospital.” 
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To make a long story short, the patient 
gradually regained her health and returned 
to work. I was very much surprised when 


Fic. 6. Extent of healing in one month. X-ray at State 
University of lowa, August, 1927. Note evidence of 
healing; metastatic areas are about one-half size 
shown in x-ray taken one month previously. 


Doctor Blum wrote me in 1932 that 
she was still well and working as a stenog- 
rapher at Cedar Rapids, Iowa. In a 
recent letter Doctor Blum informed me 
that he had seen the patient in July, 
1933, more than six years since the opera- 
tion and since the treatment with Coley’s 
toxins. 

The result in this case was so remarkable 
that I asked Doctor Blum to try to get 
for me some sections of the original tumor, 
as well as x-ray pictures of the metastases 
(taken in July, 1927). He very kindly 
forwarded both to me. The sections were 
submitted to Dr. J. E. McWhorter, 
Pathologist of the Hospital for Ruptured 
and Crippled and of the French Hospital. 
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He confirmed the diagnosis of malignant 
tumor (sarcoma) of the uterus. The 
roentgenograms were submitted to Dr. 


Fic. 7. Extent of healing along crest of ilium in one 
month. X-ray at State University of Iowa, August, 
1927. 


Ralph Herendeen, Roentgenologist of the 
Memorial Hospital, and to Dr. J. J. 
Duffy, Associate Roentgenologist of the 
Memorial Hospital. They confirmed the 
diagnosis of skeletal bone metastases in 
the femur, pelvic bones and skull. 

With the very clear-cut history of a 
rapidly growing, malignant tumor of the 
uterus (diagnosis confirmed by a number 
of pathologists) I believe there can be 
no reasonable doubt of the correctness 
of the diagnosis. The roentgenograms 
taken three weeks after the operation 
showed very definite evidence of multiple 
bone metastases, which diagnosis was 
confirmed by the surgeons and roent- 
genologists of the Iowa State University 
Hospital, and recently, by the roent- 
genologists of the Memorial Hospital. 
An absolutely hopeless prognosis had 
been given at the State University Hos- 
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vital. In view of these facts, the finding 
the patient alive and in good health 
a July, 1933, more than six years later, 
nakes this case one of unusual interest. 
Chat the recovery was due to the toxins 
of erysipelas and B. prodigiosus, there 
can be little doubt. While it is unusual 
‘o obtain a cure of a multiple inoperable 
malignant tumor with such a short course 
of treatment (less than two weeks), in 
a case of Dr. Howard Lilienthal, that of a 
child, three and one-half years old, with a 
very large, inoperable, intrathoracic tumor 
sarcoma) involving the spine and ribs, 
associated with complete paraplegia, after 
only eleven doses of Coley’s toxins (no 
other treatment) the patient made a 
prompt and complete recovery, and is in 
excellent health more than nine years 
later. In this case the diagnosis was made 
by the pathologist of Mt. Sinai Hospital 
and was confirmed by Dr. Ewing. An 
unusual feature was that the patient had 
very severe reactions following the injec- 
tions, the temperature at one time rising 
to 108°F. 

In Doctor Blum’s case, the unusual 
feature was the very large doses admin- 
istered, as high as 40 minims for the 
ninth injection. This shows a very slight 
sensitivity to the toxins since in ordinary 
cases severe reactions will be obtained 
from doses of from 5 to 10 minims. The 
highest temperature in this case was 
105°F. This case simulates the so-called 
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Marine Hospital case first reported by 
Doctors Christian and Palmer* i.e., mul- 
tiple metastases to bones (skull, clavicle 
and spine) and soft parts following an 
amputation of the thigh for sarcoma 
(endothelial myeloma) of the tibia. This 
patient had lost 40 pounds in weight, 
was emaciated, and was in an apparently 
hopeless condition when the treatment 
was begun. Under Coley’s toxins alone, 
the tumors entirely disappeared, the pa- 
tient regained his health and is now well 
seven and one-half years later. In this 
case, the attending surgeons, who had 
had no experience with Coley’s toxins, 
gave large doses daily, increasing them 
up to 30 minims. To them belongs the 
credit for the brilliant result. Had I seen 
this patient I should probably not have 
treated him at all, believing his condition 
too far advanced to hope for anything 
in the way of permanent control of the 
disease. I saw him first in 1928, a year 
after his case was published, and advised 
further series of toxin treatment as a 
precautionary measure. 

The case of Doctor Blum together 
with the other two cases mentioned 
would seem to justify a trial of the toxins 
even in cases that have ordinarily been 
given up as hopeless. Furthermore, they 
lead me to wonder whether I have not 
been too timid in some cases in pushing the 
dosage to the limits of tolerance. 

* Mil. Surg., July, 1927. 


ACTINOMYCOSIS OF THE SUBPHRENIC SPACE* 


Amos M. Graves, M.D. AND ALTON OCHSNER, M.D. 


NEW ORLEANS, LA. 


UNGUS infections have been shown 
Fin recent years to be common in 
both man and animals. Of these, 
actinomycosis occurs much more fre- 
quently than is generally recognized. The 
offending organism, the actinomycete, is 
being extensively studied by various myco- 
bacteriologists who have demonstrated 
that there are a number of pathogenic, 
as well as saprophytic, species belonging 
to this group. The numerous classifi- 
cations offered are unsatisfactory and 
do not include various synonyms, such as 
Discomyces bovis, Streptothrix foersteri, 
Sphaevotilus bovis, etc. 

For practical purposes the pathogenic 
forms may be divided according to the 
three well-defined types of infection caused 
by them. The most common form, “lumpy 
jaw,” is caused by Actinomyces bovis 
(Harz!). A second form, madura foot, is 
due to the Actinomyces madurae. The 
most interesting is that caused by the 
acid-fast organisms, the Actinomyces as- 
teroides (Eppinger*), found most fre- 
quently in man, or the Actinomyces 
farcinica (Nocard*) that infects cattle. 

Magnusson,‘ on the basis of an investi- 
gation of actinomycosis in cattle and 
swine, concluded that actinomycotic-like 
lesions are frequently caused by bacteria 
of the type isolated by Ligniers and Spitz,° 
or staphylococci of the type described by 
Magron.® This probably explains the fail- 
ure of many investigators to cultivate 
the actinomycete from certain clinical 
cases which are suspected of having 
actinomycosis. Colebrook’ has found, 1 
80 per cent of human cases of actinomy- 
cosis, an associated cocco-bacillus, termed 
by Klinger® B. actinomycetum comitans. 


That these organisms play an essential 
part in the pathogenesis of the disease is 
doubted by Henrici,? who states that in 
the “‘metastatic lesions the ray fungi 
may be found without any associating 
bacteria which can be demonstrated either 
in smears or cultures.” 

The origin and habitat of the actinomy- 
cetes, and the mechanism by which they 
gain entrance to the body are still in 
dispute. The organisms are widespread, 
occurring in dust, pollen, or chaff from 
grain stalks. The saphrophytic members 
of the group, which at times acquire 
parasitic habits and become pathogenic, 
may also be found in soil and in the 
alimentary tracts of larval insects, as well 
as about the teeth, in the tonsillar crypts 
and in the gastrointestinal tract in man. 
Regardless of the reported modes of 
transmission of the Actinomyces, it would 
seem from the known data that the 
disease is not contagious and that the 
essential factors which cause the infection 
must be direct transmission into abraded 
skin or the presence of an aspirated or 
ingested virulent pathogenic organism in 
an area of decreased resistance. 

Actinomycosis occurs in all parts of the 
world in both sexes and at all ages. In 
the United States Sanford’ has shown 
that it is more prevalent in the upper 
Mississippt Valley and the Northwestern 
states. Apparently exposure is important 
in its transmission; statistical data prove 
that 80 per cent of cases occur in the male 
and that it is more frequently observed 
in the third and fourth decades of life. 

No tissue or organ is immune to the 
ravages of actinomycosis, as was shown by 
Sanford and Voelker! in their statistical 


* From the Departments of Surgery, Tulane University, School of Medicine, and the Charity Hospital. New 
Orleans and the Chirurgische Klinik, Staedtisches Krankenhaus, Frankfurt am Main, Germany. 
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study of 680 cases. Nearly 60 per cent 
of their cases occurred in the head and 
neck, being about equally divided among 
the jaw, the neck and the face. The 
thorax, including the lungs, was involved 
in 14 per cent, and the abdomen and 
contained viscera in 18 per cent. The 
remaining 8 per cent occurred as general- 
ized infections in various parts of the 
body, including the osseous system. 

In the abdominal type of actinomycosis 
the symptoms may be chronic or acute. 
In the chronic type a palpable mass is 
usually the first indication of the disease; 
in the acute type usually all the symptoms 
of acute appendicitis are present and an 
appendectomy is performed. That the 
preoperative symptoms are due to invasion 
by bacteria and not actinomycetes is 
suggested by the frequency with which 
nothing unusual is found in the cecum at 
the time of operation. On the basis of this 
observation it does seem probable that the 
acute pyogenic infection provides for the 
actinomycete a portal of entry to tissue 
of decreased resistance. Recovery is un- 
eventful until about the second or third 
week when it is noted that the patient is 
not doing well. Later there is tenderness 
in the incision indicating the presence of 
an abscess. Incision of the abscess is 
followed by the formation of a persistent 
sinus. Subsequently a brawny, indurated 
mass and other sinuses may appear. These 
are the usual clinical pictures of abdominal 
actinomycosis as the most frequent origi- 
nating site is in the appendix. Good’? 
reports that in 56 of 62 cases the lesion 
began in the appendix. When other parts 
of the intestine are the primary sites, the 
disease is protean in its manifestations. 
The stasis and trauma that occur in the 
large gut, especially at the flexures or in 
a diverticulum, are thought to favor 
localization of the infection. At first’ the 
manifestations of the disease are not 
marked, but when secondary infection 
takes place or when extension or suppura- 
tion occurs, the symptoms become exag- 
gerated. If the disease is not eradicated 
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while it is still localized, multiple abscesses 
will form and treatment will be of little 
avail. 

The various routes of spread postulated 
are not accepted by all authorities. Choux"® 
does not admit extension by the lym- 
phatics, as he says, “Actinomycosis may 
produce metastatic abscesses and adenitides 
which are due to pathogenic bacteria that 
have invaded the organism at the same 
time as the fungus. The actinomycete is 
too large to pass through the lymphatics.” 
Partsch,'* Langstein,“ and most other 
authorities are of the same _ opinion. 
Certainly, if the lymphatics can be and are 
invaded, eradication of the primary focus 
alone would never result in a cure. That 
it may invade the blood stream is proved 
by the many cases in which the disease is 
reported to have become generalized. 
Spread along a serous membrane is to be 
doubted, but secondary invasion and 
destruction of one is, of course, frequently 
observed. The common route of spread 
is by continuity. This usually occurs by 
means of direct growth of the fungus along 
fascia and muscle, possibly in the direction 
of least resistance, leaving in its wake 
leathery, brawny tissue until perhaps 
some obstacle is reached and another 
abscess forms. Ultimately the blood stream 
may become infected, resulting in metas- 
tatic lesions. 

It seems timely to emphasize the spread 
of actinomycosis from the cecum to the 
subphrenic space, and to report 2 cases in 
which this occurred. In Case 1 the symp- 
toms were those of an acute appendicitis 
with generalized peritonitis. Conserva- 
tive treatment was instituted for ten weeks 
after which a slightly diseased appendix 
was removed. Eight weeks later a sub- 
phrenic abscess was drained but the real 
nature of the lesion was not suspected until 
some time later. In Case 11 the symptoms 
were also those of acute appendicitis. 
An emergency appendectomy revealed 
nothing unusual and recovery was unevent- 
ful until signs and symptoms of a sub- 
phrenic abscess were manifested. In this 
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latter case because of previous experience 
with Case 1, one of us (A. G.) made a 
diagnosis of subphrenic actinomycosis im- 
mediately after the retroperitoneal drainage 
of the subphrenic space. It is believed 
that in both of these cases the cause of the 
appendicitis was a pyogenic microorganism 
and that the actinomycete later invaded 
the cecum. In both cases subsequent 
autopsy or exploration revealed that spread 
to the right posterior superior subphrenic 
space had occurred along retroperitoneal 
tissues. 

From a review of the literature it appears 
that involvement of the subphrenic space 
is rare as we have been able to find only 8 
reported cases. Five were collected by 
Sanford and Voelker™ and one each was 
reported by Douglas,'® Russel!” and Green- 
well.'® That many more cases have actually 
occurred is not to be doubted, for the 
subphrenic space is almost certain to 
become involved if it is admitted that the 
infection spreads to the liver by continuity. 
Choux,'* Partsch,'* Langstein, Koranyi” 
and many others believe that infection of 
the liver is commonly caused by extension 
of the actinomycete along muscle and fascial 
planes from the original intra-abdominal 
focus, which is usually in the cecum or 
colon. That metastatic infections of the 
liver may be caused by _ blood-borne 
organisms is demonstrated by the fre- 
quency with which the liver alone is the 
only organ secondarily involved. Case 
reports in the literature are too incomplete 
to allow a comparative study of the two 
accepted routes of spread. Aribaud” at- 
tempted such a study and collected 8 
cases in which he believed the liver had 
become infected by continuity. In two 
the infection came from the right colic 
angle, in one from the stomach, and in one 
from the right lung or kidney. He found 11 
cases in which he felt that secondary 
infection of the liver had been caused by 
blood-borne organisms. In these latter the 
primary focus was in the large intestine in 
all instances. On the basis of this study, one 
may assume that at least one-third of all 
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secondary actinomycotic infections of the 
liver may be due to spread of the disease 
along the retroperitoneal tissues. 

Actinomycosis secondarily involving the 
liver is not uncommon. Sanford and 
Voelker" collected 15 such cases, Aribaud” 
and Good"? reported g and 11, respectively, 
and there are numerous smaller series in the 
literature. If the disease commonly in- 
volves the liver, it is evident that the 
subphrenic spaces must also be frequently 
infected. In cases where spread occurs 
by continuity, the subphrenic space must 
first be involved, and when extension of 
the disease has taken place via the blood 
stream, It is involved only in those cases 
in which rupture of a liver abscess occurs. 
The latter not infrequently happens in the 
later stages of the disease. 

The subphrenic space has been described 
by Ochsner and Graves?! as that area 
bounded above by the diaphragm and 
below by the transverse colon. This area is 
roughly subdivided by the liver into supra- 
hepatic and infrahepatic spaces, which in 
turn are divided into right and left spaces. 
The suprahepatic area is divided into right 
and left portions by the coronary ligament, 
which is the reflection of the peritoneum 
from the under surface of the diaphragm 
on to the superior surface of the liver, and 
the falciform or suspensory ligament, the 
lower free edge of which extends to the 
umbilicus as the round ligament. On the 
superior surface of the liver there are three 
intraperitoneal spaces and one extraperi- 
toneal space, the extraperitoneal space 
being located, as the name implies, extra- 
peritoneally within the confines of the 
coronary ligament. On the right side 
the lateral ligament, which is the right 
prolongation of the coronary ligament, 
divides the area into two spaces, a large 
anterior one and a relatively small 
posterior one, being, respectively, the right 
anterior superior and the right posterior 
superior spaces. The left lateral ligament, 
coursing along the posterior border of the 
left lobe of the liver, separates the superior 
surface from the inferior surface of the 


;" 
‘S 


New Series Vor. XXIII, No. 1 


liver. In the left suprahepatic area there is 
only one space, the left superior. In the 
infrahepatic area there are three intraperi- 
toneal spaces which are divided into right 
and left portions by the round ligament 
and the ligament of the ductus venosus. 
To the right of these structures is a large 
space known as the right inferior space. 
To the left are two spaces separated from 
each other by the stomach and the gastro- 
hepatic omentum, the anterior one being 
the left anterior inferior space, and the 
posterior one being the left posterior 
inferior space or lesser peritoneal sac. The 
area most frequently involved in sub- 
phrenic actinomycosis is the right posterior 
superior space, probably because intra- 
abdominal actinomycosis originates most 
frequently in the appendix and cecum. 
We?! have previously shown that the most 
frequent antecedent lesion in subphrenic 
infection is suppurative appendicitis and 
the space most frequently involved is the 
right posterior superior space. The right 
inferior subphrenic space is commonly 


involved concomitantly, and when the 
original lesion is in the transverse colon 
either the right anterior superior or the 
right inferior space is likely to be first 
invaded. Actinomycosis of the left sub- 


phrenic spaces is comparatively rare, 
occurring only when the primary lesion is 
in the left half of the colon. 

The usual clinical picture in actinomyco- 
sis of the subphrenic space is one of infec- 
tion that continues after an emergency 
appendectomy has been performed. In 
addition to symptoms of toxemia, there are 
present very definite signs of subphrenic 
abscess formation. Tenderness can be 
elicited over the involved space, being 
over the twelfth rib when the right 
posterior superior space has been invaded. 
In subphrenic actinomycosis one is apt 
to find more edema of the parieties than 
when the infection is due to pyogenic 
microorganisms. In the later stages of the 
disease, brawny induration of the parieties 
is usually present. If these signs and 
symptoms are borne in mind and sought 


Graves & Ochsner—Actinomycosis 


American Journal of Surgery 47 


for when a patient does not improve after 
operation for an acute abdominal infection, 
the diagnosis of subphrenic infection is 
easily made. Only about 30 per cent 
(Ochsner and Graves?!) of all pyogenic 
infections so diagnosed result in abscess 
formation, as indicated by failure of local 
and systemic manifestations to subside; 
whereas all cases of subphrenic actinomyco- 
sis progress and require drainage. 

Although the 2 cases herein reported 
terminated fatally after drainage and 
partial debridement of the infected tissue, 
it is nevertheless essential that an attempt 
be made to eradicate the disease by oper- 
ation. If the disease is recognized early, 
it is not unlikely that it can be arrested. 
At least operation will lessen the toxemia 
and occasionally prolong life, as it did in 
Case 1. 

Drainage of a subphrenic abscess by 
“the retroperitoneal approach” described 
by Nather and Ochsner®? is even more 
important when the organism at fault is the 
actinomycete than it is when the abscess 
has been caused by a pyogenic micro- 
organism. By the utilization of this ap- 
proach the virgin pleura is not traversed, 
and therefore is not rendered liable to 
infection. Of great value also is the ease 
with which both the right posterior superior 
and right inferior spaces may both be 
drained through the same incision. Be- 
cause actinomycosis spreads along retro- 
peritoneal tissues, and also frequently 
involves the kidney, it can readily be seen 
that this approach offers the possibility 
of curetting and debriding a considerable 
portion of such a widespread infection. 
The retroperitoneal operation has been 
adequately described, and the reader is 
referred to a previous publication” for its 
details. Briefly, it consists of subperiosteal 
resection of the twelfth rib, section of the 
diaphragm transversely at the level of 
the spinous process of the first lumbar 
vertebra, and finger dissection of the peri- 
toneum away from the under surface of the 
diaphragm until the abscess is encountered. 
This operation in our hands has reduced 
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the mortality rate, in 31 cases of pyogenic 
subphrenic abscess reported by us,*! to 9.7 
per cent, whereas the mortality rate 
reported in cases drained either trans- 
pleurally or transperitoneally is generally 
from 30 to 8o per cent. It is not claimed 
that any such mortality rate can be ob- 
tained by the use of the retroperitoneal 
operation in the treatment of subphrenic 
actinomycosis, but it is probable that the 
mortality rate may be reduced from the 
usually reported go to 100 per cent. This 
may be effected by the immediate recogni- 
tion of the disease at the time drainage is 
instituted. 

In actinomycosis brawny, indurated 
tissue is encountered. Exudate is scanty, 
is of a creamy white color, thin consistency, 
and contains “sulphur granules” large 


enough to be visualized. An odor resembling 
that of freshly turned sod may be recog- 
nized. These typical findings should lead 
one to an immediate diagnosis. Fresh 
exudate smeared into 20 per cent sodium 
hydroxide (to dissolve protein matter) 


and examined through the microscope will 
immediately reveal the actinomycete. Later 
the diagnosis may be confirmed by the 
use of a Weigert-Gram stain or by biopsy. 
Once the nature of the disease is deter- 
mined, as much of the diseased tissue as is 
feasible should be eradicated. Postoper- 
atively increasingly large doses of either 
potassium or sodium iodide (up to 1500 
grains in twenty-four hours) should be 
administered and intensive deep roentgen- 
ray irradiation should be used. We are of 
the opinion that the latter form of therapy 
is the more efficacious, but also believe that 
if subsequently it is evident that the 
diseased process has not been eradicated 
another debridement should be attempted. 


Case 1. F. B., female, aged twenty-eight, 
was admitted to the Charity Hospital, New Or- 
leans, December 8, 1929 with a diagnosis of 
acute perforated appendicitis, complicated by 
generalized peritonitis. The patient believed 
that she had had malaria in 1911 and typhoid 
fever in 1929. Because it was felt that she could 
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not survive an appendectomy, conservative 
treatment was instituted. 

On December 14, 1929 a localized peritoneal 
abscess was palpable in the right lower quad- 
rant and rectal and vaginal examinations 
revealed the presence of a large, hard, tender 
mass in the cul-de-sac of Douglas. On Decem- 
ber 21 a cul-de-sac abscess, containing 500 c.c. 
of pus, was drained through the rectum. Sub- 
sequently the patient’s general condition im- 
proved and on January 3, 1930 non-residue 
liquids were allowed for the first time. As the 
fever had subsided seven days later, a full diet 
was allowed and Fowler’s position was no longer 
utilized. There had been no recurrence of fever 
up to January 26, and the mass in the right 
iliac fossa had become greatly reduced in size 
so that the patient was allowed to get out of bed. 

Four days later she had a rise in temperature 
up to 101°F. and complained of severe pain 
in the right lower quadrant. An appendectomy 
was performed on February 18, 1930. The 
appendix was not acutely inflamed, but the 
site of the previous perforation could be identi- 
fied. There were dense fibrous adhesions present 
about the cecum and some more recent ones 
were noted in the pelvis. No characteristic 
pathologic lesion was found. The pathologist’s 
report of the appendix was “subacute and 
chronic exudative and chronic proliferative 
appendicitis.” Postoperatively the temperature 
remained moderately elevated and on Febru- 
ary 23 the patient for the first time complained 
of pain in the right lumbar region and about 
the right costal margin. However, because the 
fever soon subsided, no importance was at- 
tached to the pain and the patient was allowed 
out of bed on March 13, 1930. 

A subphrenic infection was suspected a few 
days later with the onset of pyrexia and pain. 
Examination elicited tenderness on the twelfth 
rib, and this combined with persistence of 
fever and leucocytosis seemed to indicate that 
the right posterior subphrenic space was in- 
fected. X-ray on March 27 showed the right 
diaphragm to be elevated. As the fever and 
pain did not subside, it was thought that 
subphrenic suppuration was taking place, and 
on April 18 drainage of the right posterior 
superior space was instituted by means of the 
“retroperitoneal approach.” Nothing unusual 
was noted at the time of operation and the true 
nature of the lesion was not suspected. Drain- 
age and fever persisted. An x-ray on May 9 
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showed that the right diaphragm was still 
elevated. On May 13 the old sinus was explored, 
enlarged, and two pus pockets were evacuated. 
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displacement of the mediastinal structures 
to the left side. The lung was greatly com- 
pressed, the pleura was thickened, and an 


Fic. 1. Low power photomicrograph of ray fungus obtained in smear from scrapings from sinus of Case I. 


Following this, irrigation through the wound 
was instituted, but this resulted in no 
improvement. 

Finally at this time actinomycosis was sus- 
pected and this diagnosis was confirmed by the 
finding of the ray fungi in the pus (Fig. 1). 
Increasingly large doses (up to 1200 grains 

daily) of potassium iodide were immediately 
instituted as was deep x-ray therapy. On June 
7 the sinus was again explored and considerable 
exuberant diseased tissue removed from the 
retroperitoneal area. On June 24 x-ray showed 
the diaphragm to be elevated more than it was 
in the previous examination. On July 3 a sub- 
cutaneous abscess of the chest wall was evacu- 
ated. On July 26 multiple abscesses of the chest 
wall evacuated. On August 19 the x-ray showed 
an increased density at the base of the right 
lung and a fluid level in the mediastinal region. 
On September 6 thoracotomy with partial 
debridement of granulomatous masses at the 
base of the right lung and in the lumbar region 
was performed (Figs. 2 and 3). As x-ray ther- 
ipy had not seemed to be of benefit, 4800 mg. 
.ours of radium therapy were given on Septem- 
ner 25 and on October 23 this was repeated. 
oentgenograms on October 30 showed exten- 

ive pathology of the right chest with 


encysted empyema was present. X-ray on 
November 24 showed that there was more 
fluid present in the right chest and that fibrosis 
of the ung and pleura was marked. As treat- 
ment had apparently been of no avail, the 
patient’s family took her home where she died 
three months later. An autopsy was not 
obtained. 

Case u. W. R., male, aged twenty, was 
admitted to the Universitat Chirurgishe 
Klinik., Staedtisches Krankenhaus, Frankfurt 
am Main, Germany on October 3, 1930 with 
the chief complaint of pain in the lower right 
abdominal quadrant and also in the right 
lumbar region. 

On July 6 the patient became suddenly 
nauseated and was seized with severe pain 
in the lower right abdomen. In another hos- 
pital a perforated appendix was removed on 
July 9 and following this the patient improved, 
but on the third day his temperature rose and 
he noted pain on defecation. The patient said 
that a large needle was inserted up in his 
rectum, but he thought nothing had been 
found. Following this, his fever subsided and 
he was discharged as cured on October 24, but 
said that he did not feel well at the time. 
Shortly after his return home he began to feel 
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feverish and noted that he had pain in the 
lower right quadrant as well as in the right 
lumbar region. As this pain occurred more 


Fic. 2. Photograph showing multiple sinuses from which 

a purulent discharge exuded. Middle oblique sinus 

represents site of drainage of original subphrenic 

infection. 
frequently and because he felt feverish, he 
visited the University medical clinic on Septem- 
ber 15, and was admitted to a medical service 
with a diagnosis of glomerular nephritis. As 
an x-ray showed that his right diaphragm was 
elevated, he was transferred to the surgical 
clinic for drainage of a perinephritic abscess. 

Physical examination revealed a young adult 
male in a good state of nutrition but appearing 
pale, pasty, and toxic. Lungs: No abnormal 
findings recorded. Heart: No abnormalities 
recorded. Abdomen: There was a healed scar 
in the lower right quadrant. On palpation no 
tenderness was elicited over the abdomen, but 
along the twelfth rib pressure caused slight 
pain. Leucocyte count 16,000. Urine contained 
albumin and a few leucocytes. 

As his temperature remained elevated and 
the pain in the right lumbar region increased, 
aspiration of the liver for an abscess was 
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attempted on October 7, but pus was not 


obtained. On October 10 x-ray showed the right 
diaphragm markedly elevated and flattened. 


Fic. 3. Photograph (close-up view) of sinuses shown in 
Figure 2. 


(Fig. 4.) On October 11 aspiration of the liver 
was again unsuccessful. On October 12 pain 
over the twelfth rib had become more marked 
and the patient seemed to be getting more 
acutely ill. 

Operation: On October 13 “‘the retroperi- 
toneal operation”’ was performed and the right 
posterior superior and right inferior subphrenic 
spaces were explored. The retroperitoneal 
tissues were edematous and indurated, but an 
abscess was not found. In one instance when 
aspirating the right posterior superior sub- 
phrenic space a bit of necrotic tissue was 
obtained. It was believed that suppuration 
had not yet occurred or that the infection was 
an unusual one so the wound was drained and 
left open. As actinomycosis was suspected some 
of the material obtained was sent to the labora- 
tory for microscopic study. On October 15 
the pathological department reported that 
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tinomycetes had been found and in the then 
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showed confluent greyish red areas. 


resent creamy white discharge granules could The duodenum and the right flexure of the 


-eadily be seen. 


Fic. 4. Roentgenogram of thorax in Case 11. There is an 
elevation of right leaf of diaphragm and a definite 
flattening with obliteration of cardiophrenic angle. 


On October 17 the patient was first seen by 
Professor Schmieden, who recommended the 
use of deep x-ray therapy and the administra- 
tion of massive doses of iodides. On October 
29, after twelve x-ray treatments, the patient 
was not improved and the wound was dis- 
charging more fluid. Granulation tissue was 
exuberant and surrounding the wound was a 
brawny induration. X-ray at this time showed 
the diaphragm more elevated than it was before 
and there was an increased density at the base 
of the right lung. Leucocyte count was 13,000. 
On November 3 patient was still running a 
septic temperature, was more anemic (3,000,000 
R.B.c.), and was apparently becoming more 
toxic. On November 5 the patient was quite 
weak, and, therefore, x-ray therapy was 
stopped. Urinanalysis had repeatedly shown 
albumin and blood present. On November 19 
the patient had a severe chill and his white 
blood cell count had dropped to 6,000 and his 
red blood cell count was only 2,000,000. 
Because the patient appeared to have a sepsis, 
2 blood culture was obtained but this was 
negative. In the next few days the patient be- 
came very much worse and died on November 

Autopsy. Thoracic cavity: Several hundred 
cubic centimeters of straw-colored fluid were 
found in both pleural cavities and the peri- 

dial sac contained about 200 c.c. of the same 
exudate. Lungs: On the under surface of the 
ricit lobe were found raised greyish nodules 
ut the size of a pea. Both lower lobes, when 


colon were firmly adherent to the under surface 


Fic. 5. Postmortem specimen of liver from Case 1, 
showing large hepatic abscess resulting in destruction 
of about one-fourth of liver tissue. 


of the right lobe of the liver and the omentum 
was fixed to the cecum, but there was no ab- 
scess present in the right iliac fossa. Liver: On 
separating the colon from the under surface 
of the right lobe several large cavities filled 
with yellow pus were found. When the liver 
was pulled down, the hand entered a large 
defect on the right superior surface of the liver. 
On removal of this organ a huge abscess was 
encountered and about one-fourth of the liver 
was found to be destroyed. (Fig. 5.) Kidneys: 
On the right side the perinephritic tissue was 
markedly indurated. Thick yellow pus was 
found present about the kidney. Pelvis: On 
separating the sigmoid from the posterior wall 
of the bladder an abscess was encountered 
which was found to communicate with the 
rectum by a fistula located 8 cm. above the 
anus. 

Anatomical Diagnosis: Suppuration of the 
lumbar parieties and brawny induration of the 
abdominal wall about the operative wound. 
Adhesions of the omentum with the cecum. 
Right inferior subphrenic abscess. Right pos- 
terior superior subphrenic abscess. Large 
multilocular abscesses of the liver. Right 


perinephritic abscess. Abscess in cul-de-sac 
of Douglas with fistulous opening into the 
rectum. Bilateral confluent bronchopneumonia. 
Bilateral pleural effusion. 

Microscopic Report: Fresh smear of the pus 
showed a high leucocyte count and numerous 
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colonies of actinomycetes. Scrapings from the 
liver abscesses were also positive. 


CONCLUSIONS 


1. In intra-abdominal actinomycosis the 
clinical picture may be either chronic 
or acute. In the chronic type the first 
indication of the disease is usually the 
presence of a palpable mass; in the acute 
type all the symptoms of acute appendicitis 
are usually present. 

2. Only 8 cases of actinomycosis of the 
subphrenic space were found in the litera- 
ture. However, secondary actinomycosis 
of the liver is fairly common. 

3. The common routes of spread of 
actinomycosis from the appendix and 
cecum to the liver are by continuity and 
by the blood stream. 

4. If spread occurs by continuity, the 
subphrenic space must be involved before 
the liver is invaded. Therefore, actinomyco- 
sis of the subphrenic space must occur more 
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commonly than is generally recognized. 

5. Surgical eradication of the diseased 
tissue is the method of choice in the 
treatment of actinomycosis. Intensive x-ray 
therapy and the administration of increas- 
ingly large doses of potassium iodide are 
valuable adjuncts. 

6. In actinomycosis of the right posterior 
superior subphrenic space “the retroperi- 
toneal operation” is preferable to the 
transpleural or transperitoneal approaches. 
The former eliminates the danger of 
infecting virgin serous membranes and 
permits eradication of the disease about 
the kidney and in the right inferior sub- 
phrenic space and retroperitoneal tissues. 

7. Two cases of secondary actinomycosis 
of the right posterior superior subphrenic 
space are reported. Even though both of 
these terminated fatally, it is believed 
that early diagnosis and proper eradication 
and treatment of the disease would lower 
the mortality rate. 


REFERENCES 


. Harz. Cited by Henrici.® 

. Eppincer. Cited by Henrici.° 

. Nocarp. Cited by Henrici.® 

. Macnusson, H. The commonest forms of actino- 
mycosis in domestic animals and their etiology. 
Acta Pathol. et Microbiol. Scand., 5: 170, 1928. 

. Lignters and Contribution a l'étude des 
affections connues sous le nom d’actinomycose. 
Arch. Parasitol., 7: 428, 1906. 

. Macron, J. Les formes actinomycotiques du 
staphlocoque. Ann. de I’Inst. Pasteur, 33: 344, 
1919. 

. Cocesrook, L. The mycelial and other organisms 
associated with human actinomycosis. Brit. J. 
Exper. Pathol., 1: 197, 1920. 

A report of 25 cases of actinomycosis, with especial 
reference to vaccine therapy. Lancet, 1: 893, 1921. 

. Kutncer. Cited by Henrici.® 

. Henrict. Molds, Yeasts, and Actinomycetes. N. Y., 
Wiley, 1930. 

. SANFoRD, A. T. Distribution of actinomycosis in 
the United States. J. A. M. A., 81: 655, 1923. 


11. SANFORD, A. H., and VoELKER, M. Actinomycosis 
in the United States. Arch. Surg., 11: 809, 1925. 

. Goon, L. P. Actinomycosis of the abdomen. Arcb. 
Surg., 22: 305, 1931. 

. Cuoux. Cited by Aribaud.?° 

. Partscn. Cited by Aribaud.?° 

. LANGsTEIN. Cited by Aribaud.?° 

. Douc as, J. Subdiaphragmatic abscess and accum- 
ulations of fluid. Ann. Surg., 79: 845, 1924. 

. Russet, T. H. Subphrenic abscess. Ann. Surg , 
go: 238, 1929. 

. GREENWELL, A. W. Actinomycosis of the liver 
following suppurative appendicitis. Military 
Surg., 62: 185, 1928. 

. Koranyt. Cited by Aribaud.?° 

. ArrBaup, G. The hepatic localizations of actinomy- 
cosis. Internat. Clin., s. 31, 3: 50, 1921. 

. OcusnNerR, A., and Graves, A. M. Subphrenic 
abscess: An analysis of 3372 collected and per- 
sonal cases. Ann. Surg., in press. 

. Natuer, C., and Ocnusner, A. Retroperitoneal 
operation for subphrenic abscess with the report 
of two cases. Surg. Gynec. Obst., 37: 665, 1923. 


8 
9 4 


RACTICALLY all adenomas of the 

thyroid gland give either gross or 

microscopic evidence of degeneration. 
The various types of degeneration are 
usually referred to as fibrous, hyaline, 
granular or lipoid, necrotic, calcareous, 
hemorrhagic, and cystic. In the cases on 
which this study is based, there was 
complete or partial cystic degeneration. 
According to Marine, the exact mode of 
development of these cysts is not clear, 
but the primary process probably is inter- 
ference with nutrition in the interior of 
the adenoma; this results in central necrosis 
followed by hemorrhage, which may 
extend the process to the capsule of the 
adenoma. 

A few cases have been reported in the 
literature, in which extensive hemorrhage 
into a degenerated or partially degenerated 
adenoma of the thyroid gland has produced 
very rapid enlargement of the adenoma, 
with associated discomfort. It is common 
to find evidence of extensive old and 
recent hemorrhage in an adenoma con- 
cerning which there is no history of rapid 
enlargement. In a previous paper, one of 
us (Plummer) reported 4 cases of cystic, 
degenerated adenoma of the thyroid gland 
in which there had been acute, transitory, 
painful enlargement of the adenoma. In 
the conclusions of this paper it was stated: 
“Although of infrequent occurrence, hem- 
orrhage of sufficient degree into cystic 
degenerated) adenoma of the thyroid 
zland will produce a rather typical clinical 
victure which is characterized by rapid 


nerease in the size of the enlargement, 
with pain 


issociated tenderness’ 
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and, again, “‘It must not be concluded from 
these limited data that even in the absence 
of definite evidence of an inflammatory 
reaction in or around the tumors, it could 
be assumed that the presence of a local 
infective process was excluded.” Following 
publication of this paper we concluded, 
from observations made in isolated cases, 
that when an acute, non-suppurative in- 
flammation develops in a degenerated or 
partially degenerated cystic adenoma of 
the thyroid gland, the pathologic evidence 
of such a process will be found in or around 
the capsule, and may be overlooked unless 
exhaustive microscopic examination of 
this portion of the adenoma is made. 
If the acute inflammation was overlooked, 
but extensive hemorrhage was detected, 
rapid enlargement of an adenoma, with 
associated symptoms, might erroneously 
be attributed to hemorrhage into the 
adenoma. 

It seemed advisable, therefore, to review 
the pathologic changes in a larger group 
of cases of acute, painful enlargement of 
cystic degenerated or partially degenerated 
adenoma of the thyroid gland to determine 
whether the incidence of inflammatory 
reaction as a cause of acute painful en- 
largement might be greater than has been 
suspected, and if in certain cases, such 
enlargements may not have been mis- 
takenly attributed to hemorrhage. Further- 
more, the study would offer an opportunity 
to arrive at a more satisfactory conclusion 
as to the symptoms which may be produced 
by gross hemorrhage into an adenoma and 
those produced by acute inflammation 
in the capsule of an adenoma. In searching 
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our records for cases of acute painful 
enlargement of adenoma of the thyroid 
gland, our criteria for selection were: 
marked enlargement of cystic degenerated 
or partially degenerated adenoma occur- 
ring over a period of from a few minutes, 
a few hours, or at most a few days and 
associated with pain, or at least a sensation 
of severe pressure. No cases of suppurative 
thyroiditis were included. At this point 
it might be well to state that acute inflam- 
mation as well as gross hemorrhage prob- 
ably occurs more frequently in adenomas 
of the thyroid gland which have undergone 
partial or complete cystic degeneration, 
than in adenomas in which most of the 
parenchyma is vital. Using the foregoing 
criteria, we have selected and _ studied 
16 cases of acute, painful enlargement of 
adenoma of the thyroid gland. 

In view of the fact that a certain more 
or less characteristic syndrome has formed 
the basis of selection in these cases, it 
seems best to consider, first, the symptoms 
and later the pathology. Based on the 
character of the symptoms, the 16 cases 
were divided into two groups. The first 
group consisted of 14 cases in which 
the painful enlargement of an adenoma 
gradually developed. In 8 of these 14 cases, 
extensive hemorrhage into the substance 
of the adenoma was found at the time of 
operation, and in each instance, in spite 
of the fact .that the enlargement had 
been gradual, it had been attributed to 
the hemorrhage. The second group con- 
sisted of 2 cases in which extensive hemor- 
rhage was found in the adenomas at the 
time of operation, and in which the enlarge- 
ment of the adenoma in each instance 
was so precipitate, reaching its maxi- 
mum within a few minutes, that hemor- 
rhage must have been responsible for its 
enlargement. 


ANALYSIS OF SYMPTOMS 


Group 1. The cases in this group are 
those in which the enlargement had been 
of gradual onset over a period of from 
several hours to a few days; all the cases 
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presented similar clinical histories and 
course, with some variation in duration 
and severity. The presence of goiter had 
been noticed for a period of from several 
months to several years. Immediately 
previous to development of the acute 
symptoms, the goiters had been increasing 
in size gradually, or had remained station- 
ary in size. In g of the 14 cases a globular 
tumor was found in either lobe of the 
thyroid gland; a single adenoma. In the 
other 5 cases the goiter proved to be of 
multiple adenomatous type. The adenoma 
involved in the acute process constituted 
the bulk of the goiter, however; the other 
adenomas were relatively small. At the 
time the patients came under observation 
the globular tumors varied in size, measur- 
ing from 3 to 8 cm. in diameter. During 
the acute process the adenomas had 
enlarged rapidly; in many cases they had 
doubled or even trebled in size within a 
period of from twelve hours to three or 
four days, and the associated symptoms 
had also reached their height of severity 
in this time. Within a week from the 
onset, there was a tendency for the symp- 
toms to subside in almost all cases. 
Seven of the 14 cases came under obser- 
vation on from the twelfth to the twenty- 
second day after the onset of the acute 
symptoms, and in all but 3 of the 14, the 
acute symptoms had subsided or were 
subsiding at the time the patient came 
under observation. In most instances the 
adenoma simultaneously became smaller 
with subsidence of the symptoms, al- 
though in some cases it never returned 
to its former size. In one case the acute, 
painful enlargement had developed several 
months previous to the date of observation 
at the Clinic, and had subsided within 
two or three weeks, only to recur six 
months later, just prior to the patient’s 
entering the Clinic. 

In all cases, pain accompanied the acute 
enlargement. It was referred to the side, 
and frequently to the back of the neck, 
the ear, and the lower jaw on the side 
on which the enlargement of the adenoma 
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curred. In one case the pain was re- 
‘erred down the arm on the affected side. 
in 8 of the 14 cases there was either a 
uistory of tenderness on palpation, or 
tenderness was present at the time of 
examination. 

In 7 cases, difficulty in swallowing was 
a major complaint, but this was the result 
of increase in pain rather than obstruction 
to swallowing. In 5 cases there was a 
history of fever at the height of the dis- 
ease; in one case the temperature was 
103°F., In another 102°F., and in three, 
i00°F. In 7 cases the temperature was as 
high as gg°F. at the time the patient came 
under observation at the Clinic. The 
highest temperature recorded in any of 
the cases, during the time the patient was 
under observation, was 99.9°F. In 3 cases 
a sensation of local heat was present on 
palpation of the adenoma. In 10 cases the 
tumor was unusually firm to palpation, 
the result of tension. In 7 cases the basal 
metabolic rate was well within normal 
limits, and in the remaining cases there was 
no clinical evidence of hyperthyroidism, 
although basal metabolic rates were not 
determined. 

In no instance in this group were there 
obstructive symptoms, such as dyspnea 
or stridor, nor was there dysphagia as a 
result of pressure from the goiter. 

Group 2. In the 2 cases of this group, 
enlargement of the adenoma was pre- 
cipitate. These 2 cases are rather unusual; 
therefore, we are including abstracts of 
their records. 


Case 1. A woman, aged thirty-nine years, 
came to the Clinic March 24, 1930. Goiter had 
been present for thirteen years. On an after- 
noon three days prior to her coming to the 
Clinic, she scrubbed the floor on her hands and 
knees, and in the evening, while washing her 
hair, she noticed a sudden sensation of choking, 
as though her throat was filling, and in less than 
‘i've minutes the goiter had increased a third in 
size and had become very hard. She could not 
get her breath. There was a marked degree of 
stridor. There was extreme pressure in the 
throat, but not a great deal of pain, and no 


tenderness. Twenty minutes passed before she 
obtained relief from the dyspnea. Within two 
or three hours the goiter was becoming smaller 
and the discomfort had disappeared. 

There had been an intermittent, throbbing 
pain in the right side of the neck for a year 
previous to the acute enlargement. The goiter 
had become larger for a week previous to each 
menstrual period. Headache had been present 
every evening for three weeks previous to the 
onset of the acute symptoms. Also, during this 
period of three weeks, hot flashes followed by 
perspiration had occurred. The patient took 
her temperature frequently, but did not dis- 
cover evidence of fever. At the time when she 
had begun to feel badly, a dental root had 
become very painful, and the gum had swelled, 
remaining swollen during the period of three 
weeks, when she had headaches and other evi- 
dence of mild general infection. Examination 
at the Clinic disclosed a huge, adenomatous 
goiter which was practically confined to the 
left lobe of the thyroid gland. The goiter was 
soft, and there was no tenderness. The clini- 
cal diagnosis was gross hemorrhage into an 
adenoma. 

The surgeon found a huge adenomatous 
goiter in which there had been recent hemor- 
rhage. The largest part of the goiter was in the 
left lobe and the isthmus, extending sub- 
sternally, and constituting a tumor about 
eighteen or twenty times the normal size of the 
lobe and isthmus. Examination of the removed 
tissue revealed multiple degenerating ade- 
nomas, one of which was cystic and extremely 
hemorrhagic. 

Case u. A man, aged forty-two years, 
came to the Clinic October 8, 1931. Goiter had 
been present thirteen years. Nine years prior 
to his examination at the Clinic he had had 
some treatment, which had made him nervous 
and had caused him to lose weight, but the 
goiter was not reduced in size. A year later he 
took compound solution of iodine; he again 
became nervous, and lost 50 pounds, but he 
recovered from this illness, and there had been 
no further growth of the goiter until three days 
before his examination at the Clinic. He had 
then twisted his neck while chasing a hog; at 
once there was severe, cramp-like pain in, and 
rapid enlargement of, the goiter. Within an 
hour the goiter had become very hard, and 
tender to touch, and there was pain in the neck 
and behind the ears. The pain and tenderness 
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had persisted up to the time of examination. 
There was no history of fever. Five days pre- 
vious to the acute enlargement of the goiter, 
the man had had a sore throat and thought 
he had a cold. 


Examination disclosed enlargement of the 
thyroid gland; apparently the trouble was in a 
single adenoma, measuring about 8 cm. in 
diameter. The goiter was very hard and was 
sensitive to palpation. There had been little 
change in its size since the acute enlargement. 
The patient’s temperature was 99.2°F. There 
was no evidence of hyperthyroidism. The diag- 
nosis was hemorrhage into a cystic adenoma. 

The clinical diagnosis was confirmed by the 
surgeon who found the adenoma to be about 
10 cm. in diameter, involving the right lobe of 
the thyroid gland, and situated to the right of, 
and anterior to, the trachea. Pathologic exami- 
nation revealed a single, hemorrhagic, fibrous, 
cystic, degenerating, colloid and fetal adenoma, 
with parenchymatous hypertrophy. 


Comment. The first case reported does 
not in any of its features conform to those 
considered under Group 1. The enlarge- 
ment was precipitate and maximal within 
a few minutes; the symptoms were entirely 
those which could be explained by pressure 
alone. The tumor began to decrease in 
size, and the associated symptoms had 
disappeared within two hours. There was 
little in the history or physical findings 
to suggest an infectious process. It is true 
that, in delving into the history, some 
factors suggesting some sort of recent 
infection of low grade could be elicited, 
but the evidence was indefinite. 

The onset of symptoms in Case II 
was similar to that in Case 1. There were 
present later, however, symptoms which 
were characteristic of the cases in Group 
1. Pain, rather than severe pressure, was 
the principal subjective symptom. Three 
days after the acute enlargement the 
patient still complained of pain. At this 
time the tumor was tender to touch, and 
the skin over it was red. 


REVIEW OF PATHOLOGIC CHANGES 


We reviewed the pathologic character- 
istics of the tissue removed in the 16 cases. 
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As a control group we also studied the 
tissue removed at the time of operation 
in 16 cases of cystic, degenerated or 
partially degenerated adenoma of the 
thyroid gland, in which there had been 
no history of recent, acute enlargement. 
In order that the latter cases might be 
used satisfactorily as a control group, 
7 of the number were deliberately chosen 
because blood clots from recent extensive 
hemorrhage were present in the substance 
of the adenoma. 

In order to determine whether the walls 
of these cystic, degenerated, or partially 
degenerated adenomas gave evidence of 
inflammation, and to arrive at a fairly 
uniform idea of the phase and degree of 
it in this review, we cut blocks for micro- 
scopic examination from ten different 
portions in the wall of each adenoma in 
the 16 control cases, as well as in the 
16 under consideration. In this examination 
we especially noted the amount and kind 
of leucocytic infiltration; also, the amount 
of fibrous tissue, the presence or absence 
of lime, old blood, hemosiderin, cholestero] 
crystals, foreign body giant cells, and 
edema. These observations were made in 
order to determine whether the walls were 
only in a chronic inflammatory state, or 
also had an engrafted acute or subacute 
inflammatory process. If a number of 
polymorphonuclear neutrophils were found 
in direct contact with a region of hemor- 
rhage, we did not consider that they 
signified acute inflammation; on the con- 
trary, we considered that probably they 
were attracted by the hemorrhage itself. 

In all of the 16 cases of fairly recent, 
acute, painful enlargement there was a 
chronic inflammatory process in the wall 
of the degenerated or partially degenerated 
adenoma, divided according to degree as 
follows: mild, 2 cases, moderate, 10 cases, 
and marked, 4 cases. In one case there was 
a mild, acute inflammation, whereas in 
4 cases there was a moderate degree of 
acute inflammation. In 8 cases there was 
mild, subacute inflammation, and in the 
remaining 3 cases, no evidence of an acute 
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subacute inflammatory process. Of 
16 cases in the control group, none 
cove evidence of acute or subacute in- 
flemmation. In g cases there was mild, 
chronic inflammation, and in 2, a moderate 
decree of it, whereas in 5 cases there was 
practically no inflammation. 


CLINICOPATHOLOGIC CORRELATION 


Of the 16 cases in which there were 
histories of recent, acute painful enlarge- 
ment of adenoma of the thyroid gland, 
evidences of acute or subacute inflam- 
mation in the capsule were found in 13. 
Had all of the patients been operated on 
when their symptoms were of maximal 
intensity, it is probable that acute or 
subacute inflammation could have been 
demonstrated in the capsule of the adeno- 
ma in every instance. In 2 of the 3 cases 
in which the presence of an acute or sub- 
acute inflammation could not be demon- 
strated, the acute symptoms had com- 
pletely subsided, and in the third case 
the symptoms were subsiding at the time 
thyroidectomy was performed. In all but 
three of the cases studied, as a matter 
of fact, the acute symptoms had completely 
subsided or were subsiding at the time of 
operation. The finding of acute or sub- 
acute inflammation in 13 of the 16 cases 
was in marked contrast to the results of 
the pathologic examination made as a 
routine immediately following partial thy- 
roidectomy, when in only 4 of the 16 cases 
was acute or subacute inflammation recog- 
nized. The explanation of this discrepancy 
is as follows: an acute or subacute, non-sup- 
purative inflammation involving a cystic 
degenerated or partially degenerated adeno- 
ma of the thyroid gland is usually limited 
to the capsule or to the capsule and ad- 
jacent structures. This was not known at 
the time the pathologic examinations were 
made, and therefore, in most of the cases, 
this portion of the adenoma was not 
examined. Furthermore, in certain cases 
the capsule may have been examined 
dering the usual pathologic examination, 
vichout the process having been dis- 


Sertes Vor. XXIII, No.1 Plummer & Broders—Acute Capsulitis American Journal of Surgery 67 


covered, because of the fact that only 
certain portions of the capsule may have 
been involved. In such circumstances, 
examination of a single section or even of 
two or three sections, may not reveal 
it. 

The interrelationship of gross hemor- 
rhage and acute or subacute inflammation 
in the capsule of the adenoma in those cases 
in which the two conditions were asso- 
ciated is not entirely clear. Acute or sub- 
acute inflammation was present in the 
capsule of the adenoma in all but one of 
the cases in which there had been gross 
hemorrhage into the substance of the 
adenoma. The finding of a mild, subacute 
inflammation in the capsule of the adenoma 
involved, in Case 1 of Group 2, and a mild 
acute inflammation in the capsule of the 
adenoma in Case 11 of this group was 
particularly confusing. The rapidity of 
enlargement of the adenoma in both 
cases was the result of gross hemorrhage, 
but subacute and acute inflammation, 
respectively, was found to be present in 
the capsules of the adenomas. In Case 11, 
there were symptoms suggestive of an 
acute inflammatory process; namely, se- 
vere pain and tenderness to pressure. 
In reviewing the case histories, it may be 
noted that there were incidents to suggest 
that in both cases there may have been 
foci of infection, active, coincident with, 
or just preceding the hemorrhage, but 
this evidence is not conclusive. 

Of the 8 cases in Group 1 in which gross 
hemorrhage was found in the adenoma, 
7 were cases in which the capsule of the 
adenoma was the site of acute or subacute 
inflammation, and in the eighth case thirty 
days had elapsed between the time of 
subsidence of the acute symptoms and 
thyroidectomy, which will account for 
the absence of evidence of acute or sub- 
acute inflammation in the capsule of the 
adenoma. In the cases in Group 1 in which 
gross hemorrhage was present, the gradual 
increase in the size of the adenomas would 
indicate that the hemorrhage was not 
responsible for this change, although it 
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is possible that it may have been a con- 
tributory factor in certain cases. Gross 
hemorrhage in the substance of cystic 
degenerated or partially degenerated adeno- 
ma is a frequent finding, unassociated 
with a history of acute, painful enlarge- 
ment, as indicated by the histories and 
pathologic findings in the sixteen cases 
which were used in the control group. 

The association of an acute or subacute 
inflammation in the capsule of an adenoma, 
and the presence of gross hemorrhage in 
the substance of the adenoma, is subject 
to three possible explanations: (1) such 
associated findings may be the result of 
coincidence, for hemorrhage is frequent 
in cystic degenerated or partially de- 
generated adenomas; (2) hemorrhage into 
an adenoma may predispose to an acute 
or subacute inflammation in the capsule, 
and (3) an acute inflammation in the 
capsule may be the direct cause of hemor- 
rhage into the substance of the adenoma. 
The presence of hemorrhage into the 
substance of the adenomas in g of the 


16 cases, and in 13 of the cases in which 
acute or subacute inflammation was defi- 
nitely demonstrated, is an incidence greater 
than can be satisfactorily explained on 


the basis of coincidence. The evidence 
would suggest that acute inflammation 
in the capsule of the adenomas was 
responsible for the hemorrhage in at least 
some of the cases. Watkins, however, 
has referred to transitory, non-suppurative 
thyroiditis occurring as a sequel to trauma 
to the thyroid gland, and has said that 
this is particularly likely to occur if 
hemorrhage has taken place into the 
structure of the gland. 

In our review of the 16 cases, we tried 
to determine any etiologic factors which 
could be correlated with the pathologic 
findings. Of the 14 cases in Group 1, those 
cases in which hemorrhage apparently 
played no part in the acute enlargement 
of the thyroid gland, nor in the production 
of the associated symptoms, there was a 
history of recent tonsillitis in one case, 
and sore throat in another. In 4 cases an 
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acute cold had just preceded acute enlarge- 
ment of the adenoma. In another case 
the acute enlargement of the adenoma 
had developed following acute coryza; 
six months later, similar acute, transitory 
enlargement had followed another attack 
of coryza. In one case, the acute enlarge- 
ment of the goiter had followed exposure 
to a cold wind for several hours. 

In Case 1 of Group 2, in which gross 
hemorrhage was responsible for the rapid 
enlargement of the adenoma, but in which 
also a subacute inflammatory process was 
found in the capsule, there was a history 
of trouble from an abscessed tooth for 
three weeks previous to the sudden enlarge- 
ment of the goiter, and there were other 
prodromal symptoms suggesting genera! 
infection of low grade. In Case 11 of Group 
2, in which there was acute inflammation 
in the capsule of the adenoma, over- 
exertion, or trauma resulting from sud- 
denly twisting the neck, apparently pre- 
cipitated the hemorrhage; however, there 
was a history of sore throat a week preced- 
ing the acute enlargement of the goiter. 

In the literature, most of the cases of 
acute enlargement of goiter resulting from 
gross hemorrhage have been attributed 
to overexertion by the patient, or to direct 
trauma to the goiter.?** Elsberg, on the 
other hand, has referred to cases in which 
gross hemorrhage into the thyroid gland 
has followed attacks of articular rheu- 
matism. Ballin and Morse expressed the 
belief that hemorrhages into the thyroid 
gland are occasionally responsible for 
the development of “thyroidism,”’ toxic 
symptoms. In none of the cases which we 
have reviewed were there any evidences 
of hyperthyroidism; however, these ade- 
nomas, for the most part, contained very 
little functioning thyroid tissue. 


CONCLUSIONS 


Acute, non-suppurative inflammation 
in the capsule of a cystic, degenerated, 
or partially degenerated adenoma wil! 
cause painful enlargement of the adenoma: 
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acute symptoms are more or less 

:nsitory. 

In those cases in which thyroidectomy 
i: performed, the histologic evidence of 
such acute inflammation is frequently 
not recognized, because, first, sections 
for microscopic study are not taken from 
the capsule of the adenoma, or second, 
inasmuch as the inflammation may be 
confined to certain portions of the capsule, 
the sections may not be taken from the 
regions involved, and third, even though 
the capsule is carefully examined, acute or 
subacute inflammation may have subsided 
before thyroidectomy is performed. 

Although gross hemorrhage into the 
substance of a cystic degenerated or 
degenerating adenoma of the thyroid 
gland does not usually cause enlargement 
of the adenoma, in an occasional case 
gross hemorrhage will produce rapid en- 
largement of such an adenoma, with 
associated local discomfort, and frequently, 
pain. 

In those cases in which an acute or 
subacute inflammation in the capsule 
of the adenoma has not been recognized 
on histologic examination, and in which 
gross hemorrhage has been found in the 
substance of the adenoma, the acute 
painful enlargement usually has been 
erroneously attributed to the hemorrhage. 

Acute inflammation in the capsule of a 


cystic degenerated or partially degenerated 
adenoma predisposes to gross hemorrhage 
into the substance of the adenoma, and 
therefore inflammation and hemorrhage 
frequently are associated. 

Clinically, if enlargement of cystic de- 
generated or partially degenerated ad- 
enoma of the thyroid gland has occurred 
gradually over a period of several hours 
or days, and such enlargement has been 
accompanied by pain, we must assume 
that the enlargement is the result of acute 
inflammation. If operation is performed 
in the period of the acute manifestations, 
this diagnosis will be confirmed by evi- 
dence of acute inflammation in the capsule. 
If enlargement of a cystic degenerated 
or partially degenerated adenoma has 
reached its maximum within a few minutes, 
accompanied by severe pressure or pain, 
it must be assumed that the enlarge- 
ment is the result of hemorrhage, and at 
operation recent blood clots will be found 
in the substance of the adenoma. However, 
since the two conditions frequently are 
associated, microscopic evidences of acute 
inflammation are likely to be found in 
the capsule of the adenoma, and in these 
cases symptoms which must be attributed 
to the inflammation also will be present, 
namely, pain of longer duration, accom- 
panied by tenderness, local heat, and 
possibly fever. 
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MY OFASCITIS 


Frep H. ALBEE, M.D., 


F.A.C.S. 


NEW YORK CITY 


YOFASCITIS is empirically diag- 
nosed and treated under the fol- 
lowing headings: 

Iumbago 

sacroiliac strain 
sacroiliac relaxation 
sciatica 

arthritis 

strain of lumbar muscles 
rheumatism 

tennis elbow 

glass arm 

Charley horse 
contusion 

low back pain 
sciatic scoliosis 
bursitis 


ruptured muscle fibers 

toxic wry neck 

neuritis or crick of shoulder or neck 
flat feet, particularly the juvenile type. 


Because its local symptoms closely 
resemble those of the conditions just 
listed, it has successfully masqueraded 
under these diagnoses for years by con- 
centrating the physician’s attention on 
these local or secondary manifestations, 
usually deemed orthopedic in nature, 
rather than upon the underlying cause, 
toxicity of the blood. 

The term “myofascitis,” which I intro- 
duced in 1927, is a better designation, 
inclusive of the widely diversified manifes- 
tations and a multiplicity of symptoms 
all having a common origin, namely, toxic 
poisons, originating in infective foci or in 
faulty intestinal metabolism. It simplifies 
rather than complicates our diagnostic 
nomenclature by pointing to this common 
origin, and rationalizes treatment along 
one definite line instead of many and 
varied methods based upon misconception. 

The toxic condition of the blood which 


underlies myofascitis is evidenced locall) 
by low-grade inflammation of the muscles 
and fasciae, the fascial insertions of muscle 
to bone becoming particularly hyper- 
sensitive. Pull or traction on these sensitive 
fascial insertions produces marked symp- 
toms, out of all proportion to the degree 
of inflammation that is evidenced clinically. 


ETIOLOGY 


The toxic absorption may be of bacteria! 
or of metabolic origin. Under bacterial 
origin we may include apical abscesses 
of the teeth, tonsillar abscesses or infection, 
infection of the antra, ethmoids, sphenoids, 
frontal sinuses or mastoids, prostatic in- 
fection, chronic appendicitis, cholecystitis, 
infections of the kidney and _ bladder, 
tuberculous lesions, lung abscesses and 
empyema, and other types of infection, 
such as osteomyelitis, etc. 

Under metabolic origin we have cirrhosis 
of the liver, faulty intestinal metabolism, 
particularly in the colon, gouty diathesis, 
etc. 

Treatment based upon this conception, 
adopted shortly after the War, has been 
consistently successful in a majority of 
these hitherto baffling cases. In over 
twenty-five years of practice I have been 
increasingly impressed by the large number 
of recalcitrant cases referred to me by 
other physicians under the diagnoses of 
sacroiliac strain or relaxation, sciatica, 
strain of the lumbar muscles, tennis 
elbow and weak or flat feet, in which 
treatment based on these local diagnoses 
had proved singularly unsuccessful and 
associated repeatedly with relapses. Man, 
cases were referred to me for differentia! 
diagnosis, often with the recommendatio1 
of operative treatment, usually fusion. 
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A careful study of these troublesome 
-ases revealed that in a large majority 
e true pathological condition was toxic 
»sorption, the clinician having been 
misled into an empirical diagnosis by the 
‘scal manifestations at the fascial inser- 
tions of muscle to bone. These mani- 
festations had in many instances been 
erroneously interpreted as indicative of 
actual joint strain. The recognition of 
myofascitis as a clinical entity not only 
results in the cure of cases that have been 
persistently resistant to treatment with 
frequent relapses, but practically elimi- 
nates such diagnosis as sacroiliac strain, 
etc., when worked out by thorough i 
vestigation and analysis to a at 
conclusion. 


CLINICAL FINDINGS 


Inflammation from toxic involvement is 
usually low grade. Indeed it is surprising 
that from an ordinary clinical examination 
more cannot be found in the way of edema 
or exudate as evidenced by the increase 
of diameters. Occasionally in severe acute 
cases In very muscular individuals the 
hamstring muscles have been found ex- 
tremely sensitive to palpation, and with 
a series of “knots” extending from the 
tuberosity of the ischium to the popliteal 
space, necessitating constant recumbency. 
These cases are, however, in the minority. 
Such acute manifestations are more apt to 
be seen by the physician than the ortho- 
pedic surgeon; but as the case progresses 
and symptoms persist and become sub- 
acute or chronic, the patient comes to the 
orthopedist. Probably this is why many 
physicians do not have a clear understand- 
ing of myofascitis, because they see only 
the acute stage, and do not have an 
opportunity to follow cases during the later 
chronic manifestations. Conversely, the 
rthopedic surgeon may be misled because 
e has not had the opportunity to observe 
tne beginning of the condition. It must 
e understood, however, that not all 
cases begin acutely. 


Albee—M yofascitis 


American Journal of Surgery we | 


Pain. The mest frequent location of 
pain is the lower back, where there are so 
many fascial insertions into bone. The 
pain may be vague or definite, and related 
to the spine, sacrum or posterior wing of 
the illum. Constant functional tension on 
muscles and fasciae at the lumbar spine 
accounts for the very troublesome and 
persistent symptoms in this region. Other 
points of myofascial insertion may be 
sensitive to touch or tension, as the 
patella, the pomt at which the tendo 
Achillis is attached to the os calcis, and 
also the epicondyles of the humerus 
(tennis elbow). 

Many of the patients referred to me 
have complained of pain in the region 
of the sacroiliac joint, and had been 
treated or operated on elsewhere for 
relaxation of this joint. The diagnosis 
had been considered confirmed because 
immobilization, such as strapping or appli- 
cation of a belt or cast, afforded temporary 
relief. Recurrence of symptoms and pain 
was frequent. This, of course, was due to 
the fact that the primary etiologic factor, 
namely toxicity, had been left untreated. 

The myofascitis (M.F.) or straight leg 
raising test. In practically every such 
case of low back pain, flexion of the hip, 
associated with extension of the knee, 
caused tension and resultant acute pain 
at the fascial insertion of the gluteal and 
hamstring muscles into the bony structures 
in the region overlying the sacroiliac 
joint. These fascial anchorages of muscles 
to bone are at the crossroads of the trunk 
and thighs; they are pulled upon by the 
most powerful muscles of the body, and 
are on more or less tension most of the 
time. Therefore, if sensitive from toxic 
irritation, constant pain and discomfort 
may result. Why toxic absorption involving 
other parts should so universally involve 
the gluteal and hamstring muscles, and 
particularly when it is unilateral, why it 
should involve the left side in a ratio of 
10 to 1 as compared with the right, I 
have no explanation. Because of its con- 
stancy, however, this straight leg raising 
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test is always used when toxicity is 
suspected even elsewhere. And when pain 
is elicited, I have called this the myo- 
fascitis sign or M.F. sign. 

Although in low back cases the pain 
may seem to be in the sacroiliac joint, 
upon more careful study it is found to be 
more widely distributed in the surrounding 
muscular insertions. So-called “‘sacroiliac 
strain,” a diagnosis which up to ten years 
ago I frequently made myself, and is 
still often made by others, I find is asso- 
ciated with symptoms widely distributed 
outside this joint, a fact which is not 
consistent with a simple joint strain. 
It is practically impossible, because of the 
anatomic position of the joint beneath 
the posterior wing of the ilium and the 
deep overlying structures, to be certain 
whether the pain is from pressure on the 
joint itself or on the fascial insertions of 
muscles into the surrounding bony struc- 
tures. A careful analysis of findings and 
symptoms leads one in many cases to the 
latter conclusion, and the results of treat- 
ment based upon this conclusion support 
it more definitely than any theoretical 
considerations. If there is sensitiveness 
to deep pressure over the fasciae or muscles 
in the region of the posterior superior 
spine of the ilium, posterior surface of 
the sacrum, over the gluteal fasciae, and 
along the fascia lata on the outer aspect 
of the thigh, the case is one of myofascitis, 
and not sacroiliac strain. In certain in- 
stances this sensitiveness extends from the 
outer side of the leg to the region of the 
external malleolus. 

From repeated examination I feel that 
true sciatica is also rare, and that most 
cases clinically called sciatica are myo- 
fascitis. The character and wide distribu- 
tion of sensitive areas noted on palpation 
is not in accordance with the location 
of the nerve trunk and its branches, but 
rather with that of the fasciae. 


DIFFERENTIAL DIAGNOSIS 


Features in the differential diagnosis 
are a history of former manifestations of 
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toxic absorption, such as headaches, crick 
in the neck and lumbago. and _ usually 
some evidence of a focus of infection or 
origin of toxic absorption, such as an 
infected tooth or tonsil, or colitis. These 
may be revealed by x-ray findings, physical 
or laboratory examination. Myofascitis 
in the [lumbosacral region results in pain 
in the region of the sacroiliac joint, 
because of tension upon fascial and mus- 
cular insertions over or directly around it. 
Adhesive strapping as usually carried 
out for sacroiliac relaxation or strain may 
relieve pain because the immobilization 
relieves these sensitive insertions from 
the tension of muscle pull or postural 
change. 

Fecal Analysis as Indication for Colonic 
Irrigations. Without going into a dis- 
cussion of the toxic etiologic influence 
of histamin, I am convinced, after studying 
hundreds of cases in which I have had 
stool examinations made, that histamin 
in large quantities in the colonic content 
is an index of toxicity of the stool, whether 
it is the principal offending toxic agent 
or not. I find it is a very helpful guide to 
treatment, to have stool examinations 
made in practically all cases of suspected 
myofascitis. 


TREATMENT 


Since toxic absorption is the underlying 
factor, treatment is primarily aimed at 
this, and secondarily at the local orthopedic 
manifestations. In cases seen early, me- 
chanical treatment of the latter is entirely 
avoided, except for a short period in the 
most acute cases. Even in cases seen late, 
the duration of such treatment is markedly 
diminished. 

Of the many possible foci of origin of 
toxicity, the colon stands at the head in 
frequency. In the majority of the cases 
which I have seen it has been the offending 
source. It has further been observed that 
in case of long standing oral infections, 
whether the primary focus be in tonsils, 
teeth, antra or other frontal sinus, there 
is likely to be a residual and more trouble- 
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some toxicity in the colon. In other words, 
toese conditions add to the likelihood of 
toxicity from the latter. 

When the primary oral focus is elimi- 
sated it has become my common practice 
to carry on a supplementary treatment 
the colon. 

Colonic Lavage. As soon as a report 
indicating toxicity has been made on the 
fecal analysis, the colon is treated daily 
with medicated lavage. There is no need 
of extensive apparatus for this. A great 
deal of undesirable practice has grown up, 
furthered by ambitious manufacturers, to 
use apparatus of more or less complicated 
nature to impress the patient, and actually 
accomplishing very little so far as lavage 
of any appreciable portion of the colon is 
concerned. It is claimed that the average 
colon has about 500 sq. in. of surface. 
Some of this elaborate apparatus, particu- 
larly of the two-way type, brings the fluid 
into a particular spot of the colon and 
discharges it through another tube at 
practically the same point thus reaching 
only a few square inches of the colon. 
The patient is particularly impressed by 
either seeing or hearing this stream of 
water flowing for a considerable period 
of time through a tube and out of the colon, 
and he believes that his whole interior is 
being thoroughly washed. 

The actual lavage is much more thorough 
when carried out by a short glass anal 
tip and ordinary fountain syringe, volume 
of the fluid, posture, and specific gravity 
being trusted to assure the fluid reaching 
the upper portions of the colon. 

Technique. The patient is placed upon 
the left side with the buttock elevated on 
two pillows. This posture is important. 
A reservoir holding two quarts is elevated 
not more than 18 inches above the inflow, 
in order that peristalsis may not be unduly 
stimulated and an involuntary effort to 
expulsion of the fluid result in thus inter- 
fering with the treatment. A short glass 
rectal tip is used. A low enema of a pint 
of lukewarm water is first given to clear 
out all feces from the extreme lower portion 
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of the colon. After this has been fully 
expelled, a second lavage consisting of 
2 dr. of calcium lactate in 2 quarts of 
warm water is allowed to flow slowly in; 
this will usually take about ten minutes. 
With the buttock still elevated, the 
patient then lies upon his back, with the 
thighs extended, for a period of two or 
three minutes, then on the right side 
with the buttocks still elevated for an 
additional two or three minutes, to permit 
the solution to flow as much as possible 
into the ascending colon and cecum. He 
is then allowed to go to the toilet and expel 
all this fluid (or into a bed pan if the 
patient is a bed case). This expulsion will 
be hastened by walking a little, and will 
consume from ten to fifteen minutes. 

The patient then takes the same position 
on the treatment table as before, and 1 
dr. of sodium carbonate monohydrated, 
dissolved in 2 qts. of lukewarm water, is 
allowed to flow into the colon in precisely 
the same manner as the calcium lactate 
solution, but is retained a few minutes 
longer than the previous lavage. The 
treatment should be continued daily until 
the last fluid comes away without much 
mucus. 

Introduction of B. acidophilus by Mouth 
or by Colonic Implantations. Much has 
been accomplished by sweeping out of the 
colon abnormal mucus, acid and _ toxic 
products and bacteria; but one should not 
rest with this lavage as it is very likely to 
have only temporary benefits, and the 
same harmful products may slowly accumu- 
late again. Inasmuch as the _ bacterial 
flora have such a marked influence upon 
the proper function of the colon, every 
effort should be made to influence the 
development of the proper flora, and 
the bacterial agent which I have used to 
accomplish this has been the B. acidophilus. 
Its growth in the intestinal tract in large 
numbers may be stimulated in several 
ways. 

It has been revealed by careful study 
that when a patient is given lactose for a 
considerable period of time, the B. acido- 
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philus will slowly increase in the colon. 
In other words, lactose is a favorable 
medium for these bacilli to grow upon. 
Consequently, when it is deduced that 
faulty metabolism is due to a deficiency of 
B. acidophilus in the colonic flora I 
recommend the substitution of lactose 
(2 tablespoonfuls or more per twenty-four 
hours) for ordinary table sugar. This is 
not unpleasant to the patient, as it can be 
used for sweetening coffee, cereal, etc.; 
but inasmuch as some persons eat but 
little sugar, it should be emphasized to 
them that the quantity prescribed must 
be taken as faithfully as a medicine. 

For treatment purposes, this method 
alone is entirely too slow. It is therefore 
wise to give, by mouth, 2 teaspoonfuls of a 
culture containing not less than 200,- 
000,000 active bacilli per cubic centimeter 
before each meal. If the patient prefers, 
various milk preparations or acidophilus- 
charged beverages may be used. Also, 
the bacilli may be implanted after the 
last lavage in a small quantity of water 
and lactose, with a catheter. 

Heliotherapy is most beneficial in all 
cases. 

Diet. A low-residue diet is prescribed 
which prevents carbohydrates from reach- 
ing the colon in undigested form. As 
Finker and von Wassermann have proved 
that auto-intoxication is the result of 
bacterial activity on certain sugars, elim- 
ination of the offending sugar from the 
diet and the substitution of lactose for 
ordinary table sugar may account for 
the beneficial results. 

To forestall any possibility of residue 
protein reaching the colon undigested, or 
bringing with it partially digested car- 
bohydrates and liberating them in the 
colon, proteins and meats are taken 
only in moderate quantities, and the 
importance of thorough mastication is 
impressed upon the patient. The work 
of Kellogg at the Battle Creek Sanatarium 
has taught us much regarding the relation 
of diet to the action of the colon, and 
the influence of the colon upon health. 
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To help restore the alkaline balance, 
citrus juices, particularly tree-ripened 
grapefruit juice,* or alkaline waters are 
given frequently. Fifteen grains of calcined 
magnesia and calcium lactate are often 
given in water after eating, three times 
daily. This regime tends to overcome, 
without harmful cathartics, the constipa- 
tion which is so frequently present in 
cases of myofascitis. 

Local mechanical treatment in the form 
of belts, corsets, braces, etc., is applied 
when indicated, but the treatment outlined 
alleviates local symptoms to such an extent 
that the need for mechanical treatment 
is surprisingly diminished, and is entirely 
secondary, and always temporary. 

Deep massage to the parts complained 
of is a most important part of the treat- 
ment, it being realized that fascia draws 
its nourishment from the lymphatics and 
not from the blood supply. 

Stretching of the lumbosacral region 
by forcibly flexion of the hips with the 
knee extended, with or without anesthesia, 
as carried out for cases of so-called sacro- 
iliac strain, often helps to give relief in 
chronic cases of this kind, the result 
being that muscular and fascial adhesions 
are ruptured and overcome. This explana- 
tion is offered as accounting for relief 
brought about in many instances by 
osteopaths and chiropractors by their 
manipulations on various parts of the 
body. 

Elimination of toxicity is accomplished 
by a combination of methods: local mas- 
sage, colonic lavage, stimulating the growth 
of bacilli acidophilus in the intestinal 
tract, and attention to diet. Local me- 
chanical treatment is also applied when 
necessary. 


ILLUSTRATIVE CASES 


Case. Two years ago a successful baseball 
pitcher on the University of Virginia’s team, 


* Inasmuch as fresh grapefruit is usually shipped in a 
semi-green state, the most trustworthy way to get tree- 
ripened grapefruit juice is to buy that specially canned 
from ripe fruit. 
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came to me with what would be called in 
baseball parlance a “glass arm.” He had a 
successful season as a pitcher until about two 
weeks before the finish of the season, when his 
arm all of a sudden went stale and he was 
unable to perform with it. His muscles were 
sore. Deep pressure over the epicondyles of 
the humerus caused pain. Palpation of several 
other parts of his muscular system elicited 
pain. 
The M.F. test was applied revealing that 
the gluteal and hamstring muscles were so 
sensitive to stretching that it was only possible 
for him to raise his feet slightly off the examin- 
ing table because of severe pain. This was 
suggestive evidence that there was present a 
systemic toxic condition resulting in multiple 
manifestations. Although this test revealed 
myofascitis in the gluteal and thigh muscles, 
far removed from the arm complained of, 
nevertheless, it was confirmatory of the same 
condition existing in the muscles of the over- 
used arm. The trustworthiness of this pump 
handle test at the thigh and hip has been 
striking in confirming the suspicion of toxic 
or metabolic involvement of parts widely 
separated. It was not difficult to obtain the 
history of sinus trouble and an x-ray and thor- 
ough nose and throat examination by one of 
the foremost otolaryngologists in the country, 
Dr. Duncan MacPherson, revealed that the 
right antrum was badly infected and full of pus. 
Drainage and treatment of this antrum, atten- 
tion to diet to build up the alkali reserve, and 
colonic irrigations with the administration of 
lactose and B. acidophilus to aid in hastening 
elimination of toxicity, and rectification of the 
colonic flora, soon led to relief of symptoms. 
This was a case of myofascitis, ordinarily 
diagnosed “glass arm.” The man being a 
baseball pitcher, the local manifestations of 
toxic absorption were centered in the arm at 
the myofascial insertions to bone, principally 
because of fatigue and overuse of this part of 
his anatomy, precisely as occurs in the muscles 
of the leg in excessive standing with the muscles 
and fascia in a toxic condition. 
_ Case ut. The second case is that of a prom- 
inent professional baseball outfielder who, 
several months before examination, when chas- 
a fly-ball, was seized in the thigh with such 
ere pain that it necessitated his being carried 
ii the field. He himself diagnosed the condition 
as a “‘Charlie horse,’ and when the doctors 
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began to discuss whether he had fractured a 
bone or not, he said, “‘Oh, bosh, it’s a ‘Charlie 
horse.’ I have had it on and off ever since I 
was a youth.” This is another case of myofasc- 
itis, with the local symptoms in the muscles 
and fasciae of the thigh and calf. 

Case 1. In 1920, there came to my office 
a hard-working professional man of forty-eight. 
During the War, when he was greatly over- 
worked, he had developed severe gastrointes- 
tinal trouble evidenced by pain coming on 
about two hours after eating and relieved by 
large doses of bicarbonate of soda, and diagnosed 
by competent medical consultants as a duodenal 
ulcer. This was also associated with constipa- 
tion and flatulent stools. A week before the 
patient was seen by me he had a general 
pharyngitis. From the posterior pharyngeal 
wall, which was slightly edematous, there was 
secured a pure culture of Streptococcus hemolyt- 
icus. This pharyngitis was immediately fol- 
lowed by sudden and severe pain in the left 
lumbar region, loin, and upper posterior part 
of the thigh, for relief of which he consulted 
me. An athlete at college, he had gained weight 
soon after entering his profession. His work 
necessitated considerable standing and he had 
developed pronounced flat feet which were also 
very painful. 

There was extreme sensitiveness over the 
posterior part of the thigh, which upon casual 
examination would certainly have been con- 
sidered due to pressure upon the sciatic trunk. 
But more careful questioning and examination 
revealed the fact that the pain was over the 
fascia of the posterior outer side of the thigh, 
radiating to the outer side below the knee, and 
reaching almost to the ankle. With the patient 
in the dorsal position upon the examining table, 
with the knee extended, any attempt to flex 
the hip was associated with complaint of severe 
pain in the lumbar and posterior thigh region 
With the patient on the right side, an attempt 
to adduct the left leg was associated with pain 
in the outer posterior part of the upper thigh, 
apparently due to tension on the fascia lata. 

In the past history of this case, following 
excessive use of the hammer in driving heavy 
nails (work to which this man was entirely 
unaccustomed), marked sensitiveness had de- 
veloped over the external epicondyle of the 
humerus which the patient localized at the 
exact location of the ordinary “tennis elbow”’ 
and was diagnosed by an orthopedic consultant 
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as such. This had taken three months to 
subside. 
Laboratory tests, roentgenograms of the 
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teeth, examination of the tonsils by a nose and 
throat specialist, and examination of the pros- 
tate, urine and blood chemistry failed to reveal 
anything abnormal. But a stool examination 
revealed the presence of histamin 4 + (scale 
of 1-5) and was acid to all indicators. 

The man was obviously not a neurotic and 
history and examination convinced me that I 
was dealing with a case of toxic absorption from 
a disturbance of his gastrointestinal functions 
and colitis, resulting in myofascitis. The patient 
was given medicated colonic lavages daily for 
twelve days, followed by lactose and B. 
acidophilus, and his diet regulated. As he was 
a hard working executive frequent vacations 
were insisted upon. The acute symptoms sub- 
sided. At the end of four weeks, he was able 
to resume work but was instructed to continue 
his diet. At the end of ten years, he is still free 
from his “sciatic” or sacroiliac pain. 

Case iv. This patient, an author who had 
led a sedentary life, came to me complaining of 
low back pain. He had also been troubled with 
serious heart disease, for which he was being 
treated by an eminent heart specialist. The 
patient’s teeth were found to be in bad condi- 
tion, and inasmuch as the myofascitis test 
was positive, I suspected that I was dealing 
with a case of toxicity, probably with an apical 
abscess as the source of infection. I referred the 
patient to Dr. Alexander W. Currie, a New York 
dentist, who became greatly concerned during 
the extraction of a badly diseased tooth when he 
saw the large sac (Fig. 1) following along after 
the tooth. After the elimination of this toxic 
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source and treatment of the patient’s colon, no‘ 
only did the low back pain disappear, but th« 
symptoms of heart disease, as well. 


DISCUSSION 


In my medical school days, there used 
to be a saying, “When in doubt, think of 
syphilis.” Since I have been working with 
myofascitis, I always think of this possi- 
bility in doubtful cases, particularly of 
low back pain. 

Myofascitis is undoubtedly a_pre-ar- 
thritic condition. I have observed a number 
of cases where there were no evidences of 
joint involvement when I made the diag- 
nosis of myofascitis, and several of these 
patients who failed to heed my warnings 
and accept my treatment came back at a 
later date with a real arthritic condition. 
In other words, neglected myofascitis 
may lead to arthritis. Symptoms of the 
former are danger signals that the latter 
is impending. 

Constant absorption of poisons into the 
circulation may result in arthritis, arterio- 
sclerosis, or some other lesion that may 
be even more serious than myofascitis. 
Undoubtedly, outdoor exercise helps met- 
abolism, so that patients who are on the 
threshold of myofascitis may avoid it for 
many years just because of their favorable 
regime of life. Myofascitis is prevalent in 
muscular individuals of plethoric nature 
who have formerly been athletes, and 
at the time of the onset of symptoms are 
leading sedentary lives. The cause may be, 
to a degree, occupational, too sedentary 
a life leading to uric acid retention, and 
this in turn to toxic absorption. In a 
complete blood chemistry examination, 
uric acid retention is often observed in 
these cases. Gouty diathesis is often a 
very important etiological factor. 

Rarely does one encounter greater diver- 
sity of opinion amongst eminent physi- 
cians regarding diagnosis and treatment 
than in dealing with cases of “low back 
pain.” I have been much interested in 
Miltner and Lowendorf’s recent article on 
this subject as representative of a view 
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‘te contrary to my own. They classify 
030 cases of low back pain seen in Dr. 
Steindler’s clinic as follows: 


No. of Cases 


Osteoarthritis. . 

Atrophic arthritis. 

Sacroiliac sprain. . 

Sacrolumbar sprain. . 

Combined sacroiliac and 
lumbar sprain 

Lumbar muscle strain 

Spondylolisthesis. . a 

Fracture of transverse ‘process. . 

Fracture of articular facet. . 

Fracture of lumbar vertebrae (un- 
diagnosed) 

Kiimmell’s kyphosis.............. 


sacro- 


Total No. of Cases........... 


I feel positive that a large proportion 
of the 1375 cases that have been labeled 
sacroiliac strain and sacrolumbar strain, 
combined sacroiliac and sacrolumbar strain, 
and lumbar muscle strain in this table 
should be classified as myofascitis. 

They state that “it was found that 850 
had to be rediagnosed because of the 
development of true arthritis of the 
lumbosacral region.” This convinces me 
all the more that a large majority of these 
cases were actually myofascitis, which 
is a precursor of arthritis, whereas a 
strain certainly would be unlikely to 
have any such relationship. 

Steindler in his “Reconstructive Surgery 
of the Spine and Thorax”? lists four 
cardinal features upon which the diagnosis 
of sacroiliac or sacrolumbar strain can be 
based. 

1. There is a definite anatomic point 
of tenderness, which is circumscribed.” 
This is true in myofascitis. There is a 
circumscribed area of tenderness at the 
fascial insertions of the gluteal muscles 
to the sacrum and wing of the ilium, over 
and in the neighborhood of the sacroiliac 
joints. 

2. There is a typical position of 
accravation of the pain.” This is true in 
mvofascitis in that the same _ position 
produces pull or strain upon the muscles 
and fasciae in this region and causes pain. 
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3. There is a position of relief from 
painful symptoms.” This is true in myo- 
fascitis in that the same position relieves 
the involved muscles and fasciae from 
strain and relieves symptoms. 

“4. Acute sprains respond to immobili- 
zation of the joint in the position of relief, 
or in such position as will relax the sprained 
ligaments.” This is true in myofascitis 
for the same reason stated under 3. 

Miltner states that “the fact that 
chronic cases are often not relieved by 
immobilization is usually due to faulty 
or incomplete rest of the parts.” In my 
experience such cases are not relieved 
because the case is not studied as a whole, 
and because the origin of the toxic absorp- 
tion is not located and eliminated. 

In recommending special tests for differ- 
ential diagnosis Miltner says: “Straight 
leg raising causes pain where there is 
sciatic radiation in either sacro-iliac or 
sacrolumbar sprain.” “Sciatic radiation” 
is, I believe, fascial radiation throughout, 
the fascia overlying the sciatic nerve. 
He continues: “Laguere’s sign, which 
consists of forcing the leg in flexion, 
abduction and outward rotation, causes 
pain in the affected sacroiliac joint.” 
I believe this pain is not located in the 
sacroiliac joint itself, but in the fascia 
and muscle overlying it in a large per- 
centage of cases. 

The Goldthwait sign, it is claimed, 
produces pain in the affected sacroiliac 
joint by strongly flexing the hip with the 
knee extended, and it is explained that 
the tension of the hamstring muscles 
produces a rotatory force upon the painful 
sacroiliac joint. This can be equally well 
explained by the fact that this pump- 
handle test produces tension upon the 
fascial insertion of the muscles overlying 
the joint. A part of the explanation of 
pain thus produced in the sacroiliac joint 
region may be according to Freiberg, 
because of tension transmitted through 
the sensitive pyriformis muscle to its 
origin in the neighborhood of the sacroiliac 
joint, including its capsule. 
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Stretchings in such sub-acute or chronic 
cases afford relief of pain, I believe, in 
the majority of cases by overcoming 
adhesions in the fascia and muscles. In 
connection with these stretchings, Miltner 
mentions a “loud pop” or “cracking 
sound,” the exact nature of which is 
questionable but which he presumes is 
produced by the replacement of relaxed 
or sublaxed sacroiliac joints. I do not 
believe one need question its origin, in 
that it is the adhesions giving way in 
the overlying joint structures, precisely 
as they give way in a joint when manip- 
ulated. In fact, if one palpates the 
structures during these manoeuvers, it 
seems conclusive that the location of the 
cracks is in these structures. 

Results. Striking has been the relief 
of symptoms when the toxicity has been 
relieved in cases that have persistently 
resisted mechanical treatment. Patients 


who have adhered to the above régime 
have been entirely relieved of symptoms 
that were in many instances chronic, 


and have discarded immobilization appara- 
tus worn previous to my treatment. The 
only recurrences have been cases in which 
there was a definite relapse in the focus of 
toxicity. The relatively small number of 
recurrences has been very striking, as 
compared with those I experienced in 
former days when treating such cases 
purely from a local and _ mechanical 
standpoint. 

It has been found most advantageous 
to have the entire treatment, as outlined, 
carried out under the direction of the 
same practitioner, because the toxic condi- 
tion and the orthopedic manifestations 
are so closely interrelated. In the very 
persistent and acute cases, Inasmuch as 
treatment consists of so many different 
items, it is preferable to have the patient 
in a private hospital in the same building 
with one’s office so that the surgeon and 
his team can have ideal conditions for 
carrying out the many details of treatment 
under close observation. 

A most striking feature of this study 
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has been the trustworthiness of the diag- 
nostic test which has been designated the 
M.F. sign (pain at the sacroiliac insertions 
of gluteal and hamstring muscles from 
“pump-handle” flexion of the hip) in 
confirming a suspicion of toxicity although 
the part complained of may be far removed. 
Why toxic involvement of these parts 
is so much more frequent than structures 
of similar nature elsewhere, I am unable 
to determine unless the parts are more 
dependent upon a lymphatic circulation 
which is sluggish. 

The ideals of treatment may be sum- 
marized under the following heads: 

(1) Eradication of foct of infection, 
such as tonsils, sinuses, teeth apical 
abscesses, prostatic infection, etc. 

(2) Heliotherapy, the local application 
of heat followed by deep massage and 
stretching of painful parts to overcome 
adhesions in muscles and fasciae. 

(3) The administration of such drugs 
as tolysin to eliminate excess uric acid; 
and of drugs and diet to build up the 
alkaline reserve in the body, by frequent 
intake of citrus juices such as grapefruit, 
lemon and orange juice, Kalak water 
and other alkaline waters. 

(4) Special hot baths with extensive 
skin friction following them to stimulate 
eliminative action of the skin. 

(5) Colonic irrigations as a treatment 
for colitis and as an additional means of 
elimination of toxins. 

(6) B. acidophilus colonic implantations 
or by mouth to correct colonic bacterial 
flora. 

(7) If the condition is acute and painful, 
the prolonged application of heat, prefer- 
ably by electric pad. 

Response to treatment may be prompt 
or slow, depending on the duration of the 
toxicity. Frequently it is slow, but in a 
series of 840 cases seen in the last ten 
years and treated as myofascitis, relie! 
of symptoms has been constant in a large 
majority of cases, convincing evidence 
that we are dealing with a true clinica! 
entity. 
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¥-YRACTURES of the lower end of the 

humerus constitute a very important 

group because of their frequent occur- 
rence In young patients, the gratifying 
results which follow their early and correct 
treatment and the unfortunate complica- 
tions which all too often follow their 
improper management. 

In recent years, as a result of a more 
careful study of the problem presented by 
these fractures, increasingly better results 
have been obtained. Whereas it was 
formerly considered the rule rather than 
the exception for a supracondylar fracture 
to heal with some deformity and loss of 
motion, such injuries are now approached 
in the average case with the expectation of 
obtaining a satisfactory anatomical and 
functional result. 

In an effort to study more completely 
this group of fractures involving the lower 
humerus, with special reference to the end 
results, a series of 158 cases was collected 
and carefully analyzed. These cases were 
taken from the service of Dr. E. L. Eliason 
at the Howard Hospital and the Hospital 
of the University of Pennsylvania and from 
the Surgical Out-patient Department of 
the Hospital of the University of Pennsyl- 
vania. Only those cases have been con- 
sidered in which the fracture occurred in 
the humerus below that point where the 
shaft makes a distinct forward bend. These 
represent a cross-section of the cases en- 
countered in the public wards, the out- 
patient department and in private practice, 
many of them first reporting for medical 
care several days after their injury. 

Epiphyseal separations, or better termed 
epiphyseal fractures, were not included 
in this group, being reserved for later 
consideration. These injuries should be 


FRACTURES OF THE LOWER END OF THE HUMERUS* 
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considered as fractures and are attended 
with even more danger because of the 
possibility of growth disturbances. 


ANATOMICAL CONSIDERATIONS 


The lower end of the humerus is com- 
posed of four separate epiphyses; the 
capitellum, internal epicondyle, trochlea 
and the external epicondyle, which make 
their appearance in the order named. 
The capitellum appears from the sixth to 
the twelfth month of life, the internal 
epicondyle about the sixth year, the 
trochlea from the tenth to the eleventh 
year and the external condyle during the 
twelfth year. Except for the internal 
epicondyle, the remaining epiphyses have 
usually become firmly united by the 
thirteenth year. The entire lower epiphysis 
is usually firmly united to the diaphysis 
during the sixteenth or seventeenth years, 
being somewhat earlier in girls than in 
boys. Complete ossification of the lower 
humerus is complete about the twenty- 
second year of life. 

In children and in many women, the 
elbow joint permits the forearm to be 
extended beyond the straight line of the 
humerus, the average range of extension 
being 186 degrees. The intercondylar line is 
at right angles with the humeral axis but is 
oblique to the axis of the extended fore- 
arm. Ashhurst states that the average 
carrying angle in boys Is 170 degrees and in 
girls 168 degrees, the difference being 
the result of the wider pelvis in the female. 
With the arms hanging free at the sides, 
the external condyles are in a plane 
anterior to the internal condyles. If the 
forearm is acutely flexed by carrying the 
hand to the corresponding shoulder, the 


* From Surgical Service C, The Hospital of the University of Pennsylvania, Philadelphia. 
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natural relationship will be maintained at 
the elbow if the humerus is permitted 
to maintain its natural lateral position. 
If however the forearm is flexed and carried 
across the chest, the arm being moved 
further forward in front of the body plane 
at the same time, the intercondylar plane 
will be rotated approximately 20 degrees. 
It is this anatomical fact which explains 
the cubitus varus or “‘gun-stock”’ deformity 
so often encountered in supracondylar 
fractures treated in the anterior hyper- 
flexed position. 

In the examination of the elbow joint, 
the internal and external condyles and the 
olecranon form the most satisfactory land- 
marks. With the arm hanging at the side in 
its natural position, these three points are 
in a line. With the forearm flexed at right 
angles to the arm, they form a triangle, the 
intercondylar line forming the base. With 
the forearm in this position, at right angles 
to the humerus, these three points are in 
the same plane as the posterior surface 
of the humerus. 

The capsule of the elbow joint is at- 
tached to the humerus above the epiphys- 
eal line and a great many fractures in this 
region pass into the joint space, a factor 
which contributes to the production of the 
extreme swelling which is seen typically 
in fractures about the elbow. Fractures of 
the external epicondyle are usually intra- 
articular because of the upward extension 
of the capsule on the outer side. 

Numerous factors contribute toward 
making the lower humerus particularly 
susceptible to fracture. The change in the 
shape of the lower humeral shaft from a 
triangular to a flat bone make it less 
strong. The forward angulation of the 
lower humerus, the change from compact 
to cancellous bone, the nature of the 
muscle attachments in this region and the 
length of the forearm levers all play an 
important part in the production of these 
fractures. Lastly, the frequency with which 
the elbow is subjected to severe trauma, 
either indirectly through the forearm, 
directly upon the elbow proper or by a 
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crushing blow, explains the incidence of 
these injuries. 


INCIDENCE 


In a series of over gooo fractures ex- 
amined in the Department of Roentgen- 
ology of the Hospital of the University of 
Pennsylvania, 540 fractures were found to 
involve the lower end of the humerus, an 
incidence of 5.8 per cent. These fractures 
occur in children next in frequency follow- 
ing those involving the clavicle, radius 
and ulna, with little difference in the actual 
numbers. 

From an anatomical standpoint, a tabula- 
tion of these cases may be seen in Table 1. 


TABLE I 
FRACTURES OF LOWER END OF HUMERUS 


No. Per- 


Ti 
ype Cases | centage 


Supracondylar 
Fractures: external condyle 


Fractures: internal condyle.......... 
Fractures: external epicondyle... ... 
Fractures: internal epicondyle..... .. 
Fractures: both condyles............ 
Fractures of trochlea 

Fractures of capitellum 

Fractures of trochlea and capitellum. 


AN AW OW 


It is here evident that the supracondylar 
and diacondylar fractures together were 
much the most common, being followed in 
order by fractures of the external condyle 
and the internal condyle. Fractures of 
the epicondyles were not common and 
those involving the trochlea and the capi- 
tellum were distinctly rare. 

Fractures of the lower end of the humerus 
are distinctly those of childhood. In this 
series, 82 per cent of the cases occurred 
in patients under the age of twenty and 
62.6 per cent were seen in children under 
the age of ten. The exceptions to this rule 
were the y and T fractures, usually seen in 
adult life, and the fractures of the internal 
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idyle, epicondyles and the trochlea 
ed capitellum which commonly occurred 
young adult life. 
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through to the lower humerus. The line 
of fracture passes obliquely from above 
downward and forward, the distal fragment 


TABLE 
FRACTURES OF LOWER END OF HUMERUS: AGE INCIDENCE 


Type of Fracture 


No. 


Cases 


Age 
I-10 [1-20 21-30 Not 
| Given 


Supracondylar 
and diacondylar 
External condyle 
Internal condyle 
Ext. epicondyle..... 
Int. epicondyle. . 
Trochlea-capitellum 


Totals 
Percentage 


99 31 4 8 4 


cases 19.6) 2.5 5 2.5 | 3.8 | 


SUPRACONDYLAR AND DIACONDYLAR 
FRACTURES 


This was much the largest group of 
fractures involving the lower end of the 
humerus, in this series comprising 548 per 
cent of the entire group. Fighty-nine per 
cent of these fractures occurred in patients 
under twenty years of age and 76 per cent 
were seen in children under ten years of age. 

While anatomically the line of fracture 
varies slightly in supracondylar and dia- 
condylar fractures, similar problems are 
presented by each. In supracondylar in- 
juries, the line of fracture crosses the lower 
humerus above the olecranon fossa and 
above the capsule of the joint unless it be 
of the more extensive y or T type. In the 
diacondylar fracture, the line of fracture 
traverses the condyles and the olecranon 
fossa, extending into the joint capsule. 
Of these two injuries, the supracondylar 1 is 
the more common, occurring in the ratio of 
8:1 in our series. 

From the standpoint of etiology, these 
iractures have been classified under two 
headings, the extension type and the flexion 
type. The extension type is the classical 
one, the injury usually being received on 
the outstretched arm and transmitted 


being displaced backward, upward and 
frequently outward. The flexion type is 
encountered much less frequently, being 
seen usually in older patients. In this 
injury, the trauma is received on the flexed 
elbow and the line of fracture passes 
obliquely from before, downward and 
backward, often being of the y or T type 
with extension into the joint. The distal 
fragment is displaced anteriorly and fre- 
quently upward. This injury is referred 
to as the “‘Posadas”’ fracture in medical 
literature. Interestingly enough it is seen 
that in this series, the cases are almost 
evenly divided as to the position of the 
arm when the injury was received. 

Swelling is an early and very important 
feature in all these injuries. This is the 
result of the tearing of the rich plexus of 
vessels surrounding the lower extremity 
of the humerus plus the injury to the 
adjacent soft parts by the displaced 
fragments. In those cases in which the line 
of fracture enters the elbow joint, swelling 
is even more prominent as a result of 
this additional trauma. 

Bleb formation in the skin is frequently 
seen in these injuries, sharing this dis- 
tinction with fractures about the ankle 
joint. This is thought to be a result of 
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the trophic disturbance incident to the 
marked swelling. 

In the classical fracture of the extension 
type, the condyles and the olecranon 
maintain their normal relationship, but 
appear very prominent posteriorly and 
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cause of these injuries, two of our series 
occurring in this manner. The fractures 
are frequently compound and the injury 
to the soft parts is extensive with the 
resultant production of a shapeless elbow. 
Rather marked comminution of the frag- 


TABLE III 
FRACTURES OF LOWER END OF HUMERUS: CAUSE OF INJURY IN VARIOUS GROUPS 


Total | 
Type of Fracture | No. 
| Cases 


Fell 
Elbow 
Flexed | 


Fell Fell | Struck | 
Elbow | Position | 


Extended | Unknown | 


| Accident Unknown 


by 
Object 


| 


Supracondylar 

Diacondylar. . . 

Ext. condyle. . 

Int. condyle 

Y or T fractures 

Ext. epicondyle. .. . 

Int. epicondyle. .. 
Trochlea-capitellum..... 


25 


ooo WN 
ooo WR WN 


Total cases. . . 
Percentage.............. 


38 29 
24.5 18.4 


5 
3- 


move freely with the forearm. The forearm 
appears distinctly shorter than normal. 
The proximal humeral fragment is readily 
palpable anteriorly beneath the biceps 
tendon and it is this fragment that not 
infrequently penetrates the skin to make 
the injury a compound one. 

In the more unusual flexion type, the 
proximal fragment is felt posteriorly above 
the olecranon and beneath the triceps 
tendon while the distal fragment in its 
anterior position is readily palpable. The 
forearm presents an unusually long appear- 
ance, while the humerus appears shorter 
than normal. 


Y AND T FRACTURES OF THE HUMERUS 


Y and t fractures of the lower humerus 
are much less common than the supra- 
condylar type, and usually occur in older 
people. Only 7 cases have been observed 
in this series. The injury is usually of 
a severe nature and often results from a 
fall from a height, the force driving the 
olecranon upward between the condyles 
which in turn break off from the humeral 
shaft. In recent years automobile accidents 
have come to be an increasingly common 


ments is the rule in y and T fractures and 
nerve injury is a frequent occurrence. 


FRACTURES OF THE CONDYLES 


Fractures of the external condyle oc- 
curred next in frequency to those at the 
supracondylar level. These injuries were 
also seen chiefly in children and usually 
resulted from a fall on the extended arm, 
upon the olecranon with the arm acutely 
flexed, or a fall directly upon the condyle. 
In our series of 24 cases, 13 occurred from 
falls on the flexed forearm, 5 from falls 
upon the extended forearm and the remain- 
ing cases from various forms of trauma. 
The fractured fragment usually included 
the external condyle, the external epi- 
condyle and the capitellum, the line of 
fracture extending upward and outward 
from the trochlea. Rotation of the frac- 
tured fragment occasionally occurred, the 
fractured surface being displaced outward 
and upward while the articular surface 
of the condyle presented downward and 
mesially. It is this latter type of fracture 
that cannot be reduced by the closed 
method in some cases and comes eventually 
to open operation. 
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Fractures of the internal condyle were 
less common than those involving the 
-<ternal condyle and usually occurred in 
somewhat older patients. The usual cause 

said to be a fall upon the flexed elbow, 
driving the olecranon against the trochlea. 
In our 20 cases the injury was received 
on the flexed elbow in 8, on the extended 
forearm in 8 and in the remaining 4 cases 
the position was not accurately stated. 
The line of fracture typically ran from 
the lateral side of the trochlea upward 
and inward above the internal epicondyle. 

Fractures of both condyles were less 
common than either the external or the 
internal condylar fractures alone. The 
trauma which caused the fracture was 
usually of a severe nature and the cases 
were seen in older patients. In our series, 
only 4 cases were of this type. 


FRACTURES OF THE EPICONDYLES 


Fractures of the external epicondyle 
are extremely rare and but one case is 
included here. The injury usually occurs 
with the elbow in the position of hyper- 
adduction with the resultant production 
of a sprain fracture. These injuries are 
usually not of a serious nature as far as 
function is concerned, even though the 
joint capsule may be opened. 

Fractures of the internal epicondyle 
are usually sprain fractures and are quite 
frequently associated with a posterior 
dislocation of the elbow. These injuries 
are more common than those involving 
the external epicondyle and are usually 
the result of trauma to the elbow in a 
position of hyperabduction. The displaced 
fragment is typically carried downward 
and forward by the superficial flexors of 
the forearm which attach about it. 

Localized tenderness, swelling, crepita- 
tion and abnormal mobility can usually 
be elicited in all epicondylar fractures. 
While there may be some limitation of 
motion of the elbow joint because of 
pain at the fracture site, this is usually 
not pronounced in these cases since there 
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is no actual injury to the bony structure 
of the elbow joint proper. 


FRACTURES OF THE CAPITELLUM AND 
TROCHLEA 


Fractures of the capitellum and trochlea 
or both are distinctly unusual, only 4 cases 
having occurred in this series. The exact 
mechanism by which these fractures occur 
is not distinctly understood, but most of 
the reported cases have occurred as 
a result of falls upon the flexed elbow. 
This was true in 3 of 4 cases here men- 
tioned. These fractures were entirely intra- 
articular and were associated with marked 
interference with joint function. The frac- 
tured fragment was usually free within 
the joint space, and it was extremely 
difficult or impossible to reduce it by the 
closed method. Operative removal is 
frequently indicated in these cases since 
union will not occur if reduction is in- 
adequate and these free fragments within 
the joint will not absorb. Three of the 
4 cases observed in this series came to 
open operation. 


DIAGNOSIS 


An exact clinical diagnosis of the type 
of fracture involving the lower end of the 
humerus is usually a very difficult one to 
make. Marked swelling is almost always 
present making palpation of the bony land- 
marks difficult, even when these cases are 
seen soon after the injury. Roentgen- 
ological examination Is essential and should 
always be made at the earliest moment 
in order that accurate information regard- 
ing the bony injury may be had to assist 
the surgeon in carrying out a proper 
reduction. 

The age of the patient, the cause of 
the injury, the position of the arm at the 
time of the injury and the general con- 
formation of the elbow all may suggest 
the type of fracture, but the roentgenogram 
provides an infallible means of definitely 
determining the nature and extent of 
the fracture. 
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Simple supracondylar fractures without 
displacement and sprain fractures of the 
epicondyles are quite frequently diagnosed 
in the out-patient department by adhering 
to this rule of making a roentgenological 
examination of every elbow injury. These 
cases often come to the hospital for 
examination after having been treated 
elsewhere for a period of days with a 
diagnosis of a “sprained” elbow. Careful 
examination usually elicits the presence 
of tenderness localized at the fracture 
site. The medicolegal aspect of such an 
injury is readily appreciated. 

Although it may be impossible to 
determine the exact nature of the injury 
by physical examination, such an exami- 
nation should never be neglected. Because 
of the great frequency of nerve injury 
with resultant palsy, it is imperative that 
every case be examined for evidence of 
radial, median or ulnar nerve injury as 
soon as possible and this information 
recorded in the patient’s history before 
any attempt at reduction is undertaken. 
Observance of this simple rule often saves 
the embarrassment which results if such 
an injury is discovered after reduction 
has been undertaken. In such a case there 
may be some question as to the possible 
part the manipulation of the fragments 
may have had in the production of the 
injury. 


TREATMENT 


All of these fractures of the lower end of 
the humerus were considered as surgical 
emergencies and were cared for at the 
earliest possible moment after their ad- 
mission. Probably in no group of fractures 
is early and accurate reduction more 
urgently indicated than in those about the 
elbow joint. It is never advisable to delay 
reduction because of swelling, the best 
treatment for the swelling being to ade- 
quately reduce the fracture. 

These cases were all handled under the 
optimum conditions, using the fluoroscope 
and anesthesia. Interestingly enough, this 
general principle of treating all fractures 
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as emergencies with immediate reduction 
has increased the number of satisfactory 
primary reductions from an original figure 
of 40 per cent to over 70 per cent with a 
great corresponding saving in the number 
of roentgenological examinations neces- 
sary per patient. 

In this series of cases the greatest num- 
ber of open reductions was necessary in 
the y and T fractures, so often compounded 
and requiring internal fixation, and in 
those fractures of the trochlea and capi- 
tellum in which operative removal of the 
free intra-articular fragment was usually 
indicated. 

TABLE Iv 


FRACTURES OF LOWER EXTREMITY OF HUMERUS: NUMBER 
OF REDUCTIONS NECESSARY 


| 
Cases 
Total | No 
No. | Red. 
Cases | Neces- 


Cases | Cases | Cases | Cases 
One | Two Three | Open 


Type of Fracture 
Red. | Red. | Red Red. 


Supracondylar. . 
and di acondylar. 
Ext. condyle 
Int. condyle 
y and T fractures. .| 
Ext. epicondyle. . “a 
Int. epicondyle 
Both condyles. . | 


Trochlea- ~capitel- 
lum. 


| 21 | 90 32 
| 13.3 | 56.9 | 20.2 


Total cases.... 
Percentages . 


In all fractures about the elbow an effort 
was made to obtain as nearly as possible 
an anatomical reposition of the fragments. 
Because of the location of the injury and 
the rapid and excessive production of 
callus about the elbow, it is essential that 
the reduction be more nearly perfect than 
in fractures in many other parts of the body. 
When reduction had been accomplished 
under the fluoroscope, that position was 
noted in which the fracture appeared to 
best maintain its reduction and the arm 
was then dressed in that position. The 
hyperflexed position was found to best 
maintain the position of these fractures, 
particularly those of the supracondylar and 
the diacondylar type and those involving 
the trochlea and the capitellum. Whether 
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the dressing was a sling about the neck 
with the forearm carried across the chest 
or the lateral hyperflexed position depended 
entirely upon the individual case. 

in this group of patients the anterior 
hyperflexed or Jones position adequately 
maintained 40 per cent of the cases, while 
in an additional 16 per cent the lateral 
hvperflexed or Eliason position was used 
as the primary dressing. Rotation of the 
lower fragment was found to occur fre- 
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ployed in 7.5 per cent of the cases. This 
group included cases in which the injury 
was not extensive and the fragments were 
not displaced and those which first reported 
for examination days or weeks after the 
injury had occurred. 

Supracondylar and diacondylar frac- 
tures were maintained in the hyperflexed 
position for a period of ten days. The dress- 
ing was then removed and active aided 
motion of the forearm was _ permitted 


TABLE Vv 
FRACTURES OF LOWER END OF HUMERUS: VARIOUS DRESSINGS USED 


Total Ant. 


Type of Fracture 


Lat. Int. 
Hyper- Hyper-| Rt. Rt. 
flexed | flexed | Angle Angle | Spica 


Ant. | Lat. 


Abd. | Ext. 


Vel- Sling 


peau 


or Not 
1 
Notec 


Supracondylar 
Ext. condyle. . 
Int. condyle 
y and T 
Ext. epicondyle 
Both condyles 
Trochlea-capitellum 


2 


I 


25 38 6 


15.8 


8 .6| 3.8 


24.5 -9 


quently in supracondylar fractures when 
the limb was carried across the chest in 
the anterior hyperflexed position. Even 
though a satisfactory reduction had been 
obtained, it was not maintained in this 
dressing. In these cases, the lateral hyper- 
flexed or Eliason position prevented the 
resultant deformity which might have 
occurred if this rotation had been left 
unaltered. 

Fractures of the condyles were often 
adequately cared for by fixation upon an 
internal right angled splint, this dressing 
being used in over 24 per cent of the cases 
here reported. 

A lateral abduction dressing was em- 
ployed in 3.8 per cent of the cases in this 
series. The cases requiring this dressing 
were with but one exception severe supra- 
condylar fractures or fractures of the y or 
T Lype. 

A Velpeau dressing or a simple hand- 
kerchief sling was the only fixation em- 


through an arc of 20 to 45 degrees. If the 
original dressing had been in the lateral 
hyperflexed position, the arm was then 
placed in the anterior hyperflexed position, 
since sufficient union should have resulted 
in this period to prevent rotation at this 
time. If the anterior hyperflexed or Jones 
position had been the original dressing, the 
arm was returned to this position. Gentle 
massage and aided active motion were 
then carried out on alternate days for a 
period of from one to two weeks. Three 
or four weeks after the reduction, the 
arm was placed upon an internal right 
angled splint, guided active movements 
being continued at two-day intervals. This 
dressing was removed in from four to six 
weeks after the injury and the patient was 
instructed to carry out aided active move- 
ments of the arm just short of discomfort 
several times each day. If at any time dur- 
ing the early treatment of the fracture 
full flexion became difficult, the arm was 
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again put up in the flexed position for 
twenty-four hours and then motion was 
again begun. 

Fractures of the condyles were treated 
after reduction in the same general way. 
The more extensive y and T fractures were 
individualized, the procedure varying with 
each case. 

Energetic massage or vigorous passive 
motion was not employed in any of these 
cases. Going on the basis that the patient 
is his own best physiotherapist, these 
patients were instructed in the technique 
of administering gentle massage and guided 
active movements to themselves, experi- 
ence indicating that this general principle 
yields the best results in the majority of 
cases. 


COMPLICATIONS 


Serious complications occurred quite 
frequently in association with these in- 


Eliason & McLaughlin—Fractures 


JANUARY, 1934 


position of acute flexion with a resultant 
interference with the circulation is often 
associated with the production of the lesion. 
Pain is usually present for a period of from 
one to two hours before this complication 
develops and this should warn one that 
the injured arm needs immediate atten- 
tion. An elbow placed in the acutely 
flexed position must be carefully watched 
for a period of twenty-four hours and if 
pain persists or increases or the radial 
pulse becomes imperceptible the arm should 
be immediately released from this position. 
A fracture properly reduced should not 
continue to be increasingly painful. Eiken- 
bary has recently reported observations on 
a series of 21 cases of Volkmann’s ischemic 
contracture following supracondylar frac- 
ture and he makes the statement that in 
every case, the posterior displacement of 
the distal fragment had been permitted 
to persist and the arm carried into the 


TABLE VI 
FRACTURES OF LOWER END OF HUMERUS: COMPLICATIONS 


Ossify- 
Median ing 
N Irr. | Hema- | 
| toma 


Total 


Type of | 
ases 


Fracture 


Redial | Ulnar 
| N. Irr. IN. Irr. 


Voik- 

mann’s | Disloc. 

Paral- | Elbow | | Reline 
ysis 


Epi- Fracture 
Neck of Ole. | Pbyseal | Comp'd | Non-| Shaft 
| cranon |Sep- Ext.| Fracture union | Radius 


| Condyle 


Supracondylar . 
& diacondylar 
Ext. condyle. ..| 
Int. condyle. . | 
y and T fract... 
Ext. epicondyle 
Int, epicondyle. 
Both condyles... 
Troch.-capitel- 


eoooco- 
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juries. The major complications were (a) 
Volkmann’s contracture, (b) nerve injury 
involving the median, radial and ulnar 
nerves, (c) traumatic myositis ossificans 
and (d) excessive callus formation about 
and in the elbow joint. 

Volkmann’s ischemic contracture repre- 
sents a real hazard in the management of 
these fractures if sufficient care is not 
taken to prevent its unfortunate occur- 
rence. While the exact mechanism of 
production of this complication is not 
understood, it remains certain that the 


acutely flexed position and maintained 
there. This would seem to emphasize the 
general rule that the position of acute 
flexion does not reduce these fractures, 
but is only a position for the maintenance 
of the reduced fracture. 

Two cases of Volkmann’s ischemic con- 
tracture occurred in this series. Both were 
supracondylar fractures and both received 
their initial treatment elsewhere, coming 
for examination with their contractures 
already well developed. One boy was seen 
eight days after his injury with a tightly 
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constricting band of adhesive about his 
arr) and forearm bending the elbow in a 
po:ition of acute hyperflexion. Subse- 
quently after a period of several months’ 
treatment, his contracture almost entirely 
cleared up. The second boy presented him- 
sel! two months after a supracondylar 
fracture. He had been treated in the Jones 
position after an inadequate reduction and 
on admission to the hospital his index 
finger was gangrenous, requiring amputa- 
tion, and his middle finger was showing the 
early signs of gangrene. With conservative 
treatment this finger was saved, but the 
patient was left with a hopelessly crippled 
arm as a result of this complication. 
Nerve injury, which often forms one of 
the major indications for open operation, 
occurred in 8 cases in this series. If a nerve 
injury was present on admission, this was 
noted, and following the usual plan an 
attempt at reduction was then carried out 
under the fluoroscope. Often the following 
day there would be much less evidence of 
palsy as a result of the reduction and no 
further treatment would be necessary, since 
the nerve injury proceeded to clear up. 
If however, after reduction the evidence of 
nerve injury persisted, open operation was 
usually carried out since this meant that 
there had been serious injury to the nerve 
at the time of the accident or it was im- 
pinged between the fractured fragments. A 
neurological consultant was asked to see 
all these cases of nerve injury and the 
electrical reactions of the injured limb were 
obtained in each case. By this means it 
was frequently possible to determine 
whether the nerve had been partially or 
completely severed. Nerve injuries were 
especially prone to occur in the y or T 
fractures, 4 of the 8 complications listed 
having occurred with this type of injury. 
In only 2 cases was open operation 
necessary. 
(raumatic myositis ossificans or cal- 
citted or ossified hematoma occurred twice. 
‘ts complication was seen with supra- 
dylar or diacondylar fractures but 
hould be watched for with any fracture in 
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the region of the elbow or dislocation at this 
joint. Ossifying hematomata were not 
treated by operation during the early 
weeks, since operative interference at this 
time so often results in an extension of 
the process. The avoidance of all massage 
and active physiotherapy gave the best 
results when this complication occurred, 
the degree of permanent damage depending 
upon the extent of the hematoma and the 
treatment it received. 

Accurate reduction is especially impor- 
tant in the prevention of another com- 
plication frequently seen in these fractures, 
that of excessive callus about the joint. 
These fractures are especially prone to 
throw out excessive callus, which appears 
at a very early date making early and 
complete reduction essential. This exces- 
sive callus probably occurs because of the 
stripping of the periosteum so often seen 
along the posterior surface of the humerus. 
If the reduction is inadequate or if one 
waits for a period of several days for 
swelling to disappear before attempting 
reduction, the products about the fracture 
site will already have begun to undergo 
organization. Adequate reduction then 
becomes impossible with a resultant limita- 
tion of motion in the joint due to excessive 
callus. 

The other complications encountered are 
listed in Table v1. Only 3 fractures in the 
entire series were compounded. Non- 
union was extremely unusual at this site, 
having been observed but once in this 
series and in that case the fracture was an 
old one involving the external condyle. 


END RESULTS 


In the 158 cases, sufficient follow-up 
data to properly classify the end result 
obtained were available in 134 or 85 per 
cent. The remaining 24 cases representing 
15.2 per cent of the series were either 
too recent to be judged or were recorded as 
lost in the follow-up records. 

Of these 134 cases, 104 or 77 per cent 
obtained an anatomical and functional 
result listed as go per cent perfect or 
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better. In an additional 16.4 per cent the 
ultimate result was moderately satis- 
factory, with a return of function varying 
from 75 per cent to go per cent. In 2.9 per 
cent of the series there was a residual 
deformity with fair function while 2.9 per 
cent have been listed as fracture wrecks. 

It is to be remembered that this series 
of cases represents a cross-section of out- 
patient, ward and private cases. Of the 
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3. These fractures should be treated a: 
surgical emergencies at the earliest pos- 
sible moment. 

4. Accurate anatomical reduction unde) 
the fluoroscope is essential. This genera’ 
plan has decreased the number of reduc- 
tions necessary and has produced fa: 
better end results. 

5. These fractures should be dressed in 
that position which best maintains the 


TABLE VII 
FRACTURES OF LOWER END OF HUMERUS!: RESULTS OBTAINED 


| No. of | 


Cases 


Type of Fracture Perfect | 


90 Per 


Fair 
75-90 Per 
Cent 


Good Deformity 


with Fair 
Function 


Unclassified: 
Fracture 
Wrecks i Early or 


Cent 


Function | Function 


Supracondylar 81 g 
& diacondylar 11h, * 
Ext. condyle 24 
Int. condyle | 20 
7 
I 


6 
+ 


| 


w 
w 


oe 
Oo OM 


158 | 58 
36.7 | 


24 
15.2 


5 


supracondylar and diacondylar fractures 
alone, 22 cases or 24 per cent of the series 
were first seen from one to three days after 
their injury and 15 cases or 16.3 per cent 
were not seen until a period of from three 
to seven days had elapsed after their 
accident. These factors must be taken into 
consideration in judging results obtained 
in such a series, since there cannot be as 
high a percentage of perfect results ob- 
tained as might be the case in a similar 
series of private cases in which the patients 
reported for treatment at a much earlier 
period after their injury and before organ- 
ization of the products about the fracture 
site had occurred. 


SUMMARY AND CONCLUSIONS 


1. A series of 158 fractures of the lower 
end of the humerus is presented. 

2. These fractures represent a very 
important group because of their frequent 
occurrence in young children. 


reduction. Special care must be taken to 
prevent rotation of the lower humeral 
fragment. 

6. Serious complications are especially 
prone to follow these injuries. These 
can be materially reduced in number by 
prompt and accurate reduction and diligent 
after-care. 

7. In this series of cases an entirely 
satisfactory anatomical and _ functional 
result was obtained in 77 per cent, a 
moderately satisfactory result was ob- 
tained in 16.4 per cent and in the remaining 
5.8 per cent the cases were left with a 
permanent deformity or have been listed 
as fracture wrecks. 
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NOTES ON A SERIES OF 


SPINAL CORD TUMORS 


Francis C. GRANT, M.D. 


PHILADELPHIA 


HE diagnosis of the presence of a 

tumor within the vertebral canal is 

easy if the symptoms have been 
allowed to reach an advanced stage. But 
since the rmprovement following operative 
removal of the tumor varies inversely 
to the severity of the preoperative condi- 
tions, the earlier the tumor is extirpated, 
the better will be the result. It is in the 
early diagnosis of spinal cord lesions that 
absorbing problems arise, for prompt 
removal of the tumor often results in 
complete cure. 

Spinal cord tumors may be situated 
within the substance of the cord, without 
the cord but within the dura, or extra- 
dural, between this sheath and the walls 


of the vertebral canal. (See Figs. 1-3.) 


In whichever situation the tumor is 
placed, the symptoms have a common 
basis. Evidence appears of a lesion of the 
spinal cord and slowly and progressively 
the symptoms increase in severity. Con- 
sideration of the situation in which spinal 
cord tumors are found explains the steady 
development of symptoms. The spinal 
cord is an impulse-conducting mechanism 
closely confined in the vertebral canal. 
At a certain pomt a neoplasm appears, 
which, as it grows, slowly compresses the 
cord against the bone, thus interfering 
more and more with its function. 

The problem in reaching a diagnosis of 
spinal cord tumor resolves itself into 
three parts. Are the symptoms due to 
involvement of the spinal cord? What 
seement of the cord is involved? Is the 
lesion a degenerative process within the 
cord or is there a tumor present which 
should be removed surgically? The answer 
to the first question is usually easy, to the 
las: two, it may be extremely difficult. 
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LOCATION AND PATHOLOGY 


This study is based upon a series of 18 
verified spinal cord tumors. Three tumors 
were in the cervical region, an extradural 
venous angioma and 2 intramedullary 
gliomas. Six of the 11 thoracic tumors 
were intradural extramedullary fibroblas- 
tomas. The other five included an extra- 
dural mass of fibrous tissue of undeter- 
mined etiology and four intradural intra- 
medullary lesions, a glioma, an heman- 
gioma, a tuberculoma and a luetic lesion. 
A single tumor lay in the lumbar area, 
an intradural extramedullary fibroblas- 
toma. Three lesions involved the cauda 
equina, an extradural chondroma of the 
intervertebral discs, an intradural extra- 
medullary fibroblastoma and an extensive 
unencapsulated lesion involving and mat- 
ting together the roots of the cauda 
equina. Although this series is too small 
to permit of generalization, the high 
percentage of fibroblastomas is striking. 
It is curious that spinal cord tumors should 
include such a relatively high proportion 
of the benign fibroblastic type of tumor in 
comparison with the brain where the 
infiltrating gliomas are the more common. 
That the greatest number of tumors in 
this series were found in the thoracic 
region can be explained by the fact that 
this is the longest of the cord divisions. 


SYMPTOMS OF SPINAL CORD TUMOR 


Pain localized to skin segments supplied 
by one or more posterior roots was the 
first symptom of cord tumor in 13 cases. 
Four of these patients had been treated 
for sciatica (see Fig. 4), three for inter- 
costal neuralgia and two for gall-bladder 
disease. A striking and characteristic fea- 
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ture of this pain is its increase on coughing 
or straining.' Careful questioning revealed 
this fact in 6 instances all harboring an 


Fic. 1. Diagram to show relative position of extradural 
and intradural but extramedullary cord tumor. Note 
so-called collar-button effect where tumor penetrates 
dura along point of exit of spinal nerves. 


intradural extramedullary tumor. Tumors 
in this position may arise from or involve a 


posterior root. Coughing or straining in- 
creases intracranial pressure abruptly, 
sending a surge of cerebrospinal fluid 
downwards into the neural canal, dis- 
lodging the tumor sufliciently to produce 
a pull upon adjacent spinal roots with 
consequent pain referred to the skin seg- 
ments they supply. Although the early 
pains and paresthesias that usher in the 
more definite signs of a cord lesion have 
been described as producing a “girdle 
sensation,” a feeling of tightness at the 
level of the segments involved, but four 
of these cases showed this symptom. Pain 
on pressure on the spinous processes 
immediately overlying the tumor should 
always be sought. In 4 cases this was 
noted and proved to be of localizing value. 
Two of these lesions were extradural, two 
intradural and extramedullary. 

As the lesion expands and the cord is 
compressed, sensory and motor symptoms 
appear. Fourteen patients had numbness 
or tingling in areas below the level of the 
tumor. In all these cases subjective sensory 
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disturbances preceded motor disturbances. 
This may be accounted for by the fact 
that only one of these tumors, a chondroma 


Fic. 2. Operative sketch of an extramedullary intra- 
dural arachnoid fibroblastoma, to show appearance 
and position of cord tumors of this type. Tumor 
successfully removed with complete recovery. 


‘arising from the intervertebral discs, was 


situated anteriorly.” All the other lesions 
lay lateral or posterolateral to the cord. 
Furthermore, pain stimuli, even when 
mild, produce complaints more promptly 
than does a slight motor weakness. 

Since it is from the level of sensory loss 
that the segment of the cord involved by 
the tumor may best be determined and the 
operative approach for its removal properly 
placed, the importance of careful search 
for changes in appreciation of touch, pain, 
temperature and vibration sense cannot be 
overestimated. However, in 3 of these 18 
cases, an extradural cervical hemangioma, 
an intramedullary and extramedullary 
cervical cord glioma and an intradural 
and extramedullary fibroblastoma in the 
region of the cauda equina, no objective 
sensory level could be found. The infiltrat- 
ing glioma of the cervical cord (see Fig. 3) 
produced slight but definite changes to 
touch and pain sense in the third, fourth 
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and fifth cervical dermatomeres on one 
side, but below the level of the fifth 
cervical all sensation was preserved. No 
sensory changes could be determined on the 
side opposite to the tumor. No anesthesia 
‘ould be found in the trigeminal distribu- 
tion on the side opposite to the lesion as 
might have been expected from involve- 
ment of the substantia gelatinosa. The 
remaining 15 cases all presented a more or 
less definite level of sensory change which 
suggested the position of the lesion. 
In but one of these 15 patients, a fibro- 
blastoma situated within the dura but 
outside the cord on the right at the level 
of T. 8 or 9, was the sensory loss absolute 
for all forms of sensation. The other cases 
had a definite level at which sensation 
changed which corresponded to the position 
of the tumor but below this point some 
form of sensation always remained al- 
though markedly diminished. 

Spinal cord tumors are usually believed 
to cause a Brown-Séquard syndrome in 
which the most marked signs of motor 
disturbance are upon the same side as the 
tumor, whereas the most marked sensory 
changes occur contralateral to the tumor. 
However, in these lesions from the ana- 
tomical position of the tumor, pressure 
upon the cord is seldom limited to one 
side only. Hence the Brown-Séquard syn- 
drome is but rarely clean cut and fre- 
quently a reversal of sensation occurs 
with the greatest sensory loss upon the 
same side as the tumor and more motor 
disturbance upon the opposite side. This 
was noted in four of these patients. 

In the development of motor symptoms, 
one lower limb commonly becomes in- 
volved before the other. In but three 
of this series were both lower extremities 
involved simultaneously. In 10 of the 13 
cases In which pain was the initial symp- 
om, this pain was unilateral and in every 
instance the lower extremity upon the 
sicle of the pain first showed motor involve- 
ment. As weakness appears in one lower 
imb, paresthesias are noted in the other, 
a'though as has been stated in 4 of these 


Grant—Spinal Cord Tumors 


American Journal of Surgery gl 


18 cases motor weakness and sensory loss 
were ipsilateral (reversed Brown-Séquard 
phenomenon). As motor disturbances de- 


Fic. 3. Operative sketch of intramedullary glioma of 
spinal cord at c.2 —c.4. Tumor successfully 
removed. Some improvement occurred but patient 
died at home with pulmonary symptoms nine weeks 
later. Autopsy refused. 


velop reflex changes appear in the legs. 
In 17 of these 18 cases hyperactive reflexes 
with clonus and Babinski’s sign were 
recorded on one or both sides. The single 
case in which these signs were absent 
proved to have an infiltrating tumor of the 
cauda equina with involvement of the 
spinal roots after their emergence from the 
cord. Bladder and rectal sphincter involve- 
ment occurred in but 7 cases with complete 
loss of control in two. Atrophy and wasting 
of muscle groups were recorded in 7 
patients, one of them also having trophic 
ulcers of the feet. 


PROGNOSIS AND RESULTS 


The prognosis in spinal cord tumors 
depends upon the type of lesion and the 
promptness of diagnosis and removal. 
In the group of 8 fibroblastomas, the 
duration of symptoms before operation 
varied from eighty-four to six months, 
the average being twenty-four months. 
Five made apparently complete recoveries, 
their preoperative period averaging four- 
teen months. In but one of these cases 
had complete paralysis of both lower 
limbs occurred and that amount of dis- 
ability had only been present for about 
two weeks. Two other cases having pre- 
operative periods of eighty-four and ten 
months respectively, have improved al- 
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though a certain amount of awkwardness 
remains. The less satisfactory result in 
the second of these cases may have been 
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slightly involved. The tumor involvec 
T. 7 and 8, was fairly circumscribed anc 
easily removable. At the end of six months 


age 42, 
-Spestic, gait - aching pain*left hip. 
1921, Fell on his beck. 


1922, Pain in beck rudiating d 
Treated for sciatica.” 


» Weakness develo in both knees, nuabd 
sensation both legs. 


Spastic paralysis beginnt in both 

tn — Enso 
power, ian. 

rectsl incontinence, 


1928. Slight improvement in conditt 
Spmt tw> years in wheel che then 
end about on crutches, 


» Increase of pain in left leg, butt 
io weakness in tert les 
O33 of sensation, 
Increase in loss 


Fic. 4. Composite picture of typical case of cord{tumor to illustrate history and neurologic findings. Tumor 
shown was an intradural extramedullary arachnoid fibroblastoma situated at L.1 — 1.2. Recovery with 


marked improvement resulted. 


due to the fact that complete paralysis 
of both lower extremities had been present 
for two months. Furthermore, the fibro- 
blastoma was extremely firm and had 
deeply indented the cord. One patient died 
four days postoperatively from a_pul- 
monary complication. 

The 3 extradural lestons, an heman- 
gioma, a fibrotic mass probably inflam- 
matory in origin, and a _ chondroma, 
had preoperative periods of four, three 
and three years respectively, but have all 
made slow but complete recoveries. Two 
of these cases had little or no motor in- 
volvement in the lower limbs. The third 
had a spastic paralysis of both legs but 
could walk with support. 

The 7 cases in which the cord was 
infiltrated by the lesion include 3 gliomas, 
an hemangio-endothelioma, and 3 inflam- 
matory lesions, one luetic, one probably 
tuberculous and one of undefinable struc- 
ture. The first glioma had a preoperative 
period of eighteen months. One leg was 
paralyzed and spastic and the other but 


the patient was able to return to his work 
as a tailor. He was followed for two years 


without recurrences and then further 
touch with him was lost. The second glioma 
had an eighteen month preoperative period; 
was operated upon and a decompressive 
laminectomy without removal of the tumor 
performed. A marked improvement in 
symptoms followed, and within eight 
months he was back at work and was 
able to work for a year. Recurrence of 
symptoms was noted. He was re-operated 
upon and as much as possible of the tumor, 
which could now be seen on the surface 
of the cord, was removed. But little 
improvement resulted and death occurred 
nine months later. The third glioma 
involved C. 2 to 5. The onset was abrupt 
a complete quadriplegia appearing within 
a week. Because of the manner in which 
the symptoms developed in a boy of 
fourteen, and since an epidemic of infantile 
paralysis was raging, the child was sus- 
pected of having anterior poliomyelitis. 
He was operated upon three weeks later 
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an. a large glioma removed. Beginning 
im>rovement was noted but he died at 
home nine weeks after operation from a 


follow. The other two patients with the 
four year preoperative period have shown 
slight but definite improvement during a 
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Fic. 5. Comparison of a positive and negative Queckenstedt reaction is shown. In first test needle was above 
position of tumor and no obstruction to flow of fluid was noted. In second test needle was introduced two 
interspaces lower and a complete block could be demonstrated. Tumor successfully removed with recovery. 


pulmonary complication. The hemangio- 
endothelioma involved T.1 and 2. Spas- 
ticity of both lower limbs was present and 
the boy could not walk. The sensory level 
was slight but definite. Within six months 
following operation he walked without 
assistance. This improvement persisted 
for eighteen months then recurrence fol- 
lowed. He died thirty months after opera- 
tion with symptoms suggesting an intra- 
cranial lesion. 

The three inflammatory lesions had 
preoperative periods of four, four and 
one year. Since these patients have all 
been operated upon within the past eight 
months, no definite prognostic opinion 
can be given. The woman with sy mptoms 
existing for a year previous to operation 
had an inflammatory lesion involving 
the roots of the cauda. A decompressive 
laminectomy with partial removal was 
possible. The pain in her feet of which she 
complained was relieved. Sphincter control 
returned and she now can walk fairly well 
wih a crutch. Further improvement may 


period of three and five months respec- 
tively. Both were diplegic, one for a 
year, the other for eighteen months. 
Disregarding the type and position of 
the tumor, which cannot be determined 
with certainty prior to operation, the 
most important single factor in securing a 
favorable result is early diagnosis and 
removal of the tumor. As has been pre- 
viously stated, it is not difficult to deter- 
mine that a lesion involving the spinal 
cord exists. But estimation of the level 
and character of the lesion may tax all 
our skill. In the differential diagnosis of 
cord tumor there is nothing as important 
as a careful chronologic history demon- 
strating the slow progressive development 
of symptoms which is so suggestive of a 
neoplasm. Unfortunately however, in many 
cases where the symptom-complex has 
reached a stage in which the diagnosis is 
self-evident, so much damage has been 
done to the cord that the chances of 
complete recovery are much impaired. 
Furthermore, cord tumors not infrequently 
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give atypical histories and bizarre neu- 
rologic findings making diagnosis still 
more difficult. For these reasons the 


Fic. 6. Roentgen-ray film of spinal column to show 
opaque oil lying above an extradural tumor in lumbar 
region. Oil injected by cisternal puncture. a-A marks 
limits of oil shadow. 


importance of mechanical methods in the 
early localization of cord tumors cannot 
be overemphasized. 

The first of these methods is lumbar 


puncture and the Queckenstedt test,® 
together with the combined lumbar and 
cistern puncture modification. The me- 
chanical application of the Queckenstedt 
test and the determination of the amount 
of protein in the spinal fluid have become 
so much a matter of routine that no 
further description is needed. (See Fig. 5.) 
In these 18 cases, 5 showed a complete 
block, g an incomplete block but with 
sufficient positive evidence of some degree 
of obstruction to clinch the diagnosis of 
an expanding lesion, while in 4 no evidence 
of block could be found. Among these four 
last cases, one was an extradural tumor, 
one an intramedullary glioma, the third 
an intramedullary and extramedullary 
glioma and in the fourth case the tumor 
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was found to be below the point of punc- 
ture. In one of the cases of partial block 
the initial simple lumbar puncture anc 
Queckenstedt test being inconclusive, the 
combined cistern and lumbar technique 
was used,‘ demonstrating definitely the 
presence of an obstruction. Furthermore, 
whenever lumbar puncture was done the 
protein content of the spinal fluid was 
estimated.® In every case of complete 
block and in 7 of the 9g cases of incomplete 
block, the protein content was markedly 
increased. Three of the 5 cases of complete 
block showed a xanthrochromic fluid. In 
the one case mentioned above where the 
lumbar puncture was performed above 
the site of the tumor the fluid was slightly 
yellow-stained and had a high protein 
content. The value of lumbar puncture 
and the Queckenstedt test in proving the 
presence of a lesion impinging upon the 
lumen of the spinal canal and therefore 
presumably a tumor Is very great. 

The second method came into use be- 
cause although the Queckenstedt test 
proved the presence of a lesion, it did 
not determine its level. Only too frequently 
motor and sensory signs are also incon- 
clusive. The injection of lipiodol or other 
roentgenographically opaque inert oil into 
the spinal canal will, if successful, result 
in the stoppage of the oil at the point of 
block.® Its position can then be deter- 
mined by roentgen studies. (See Fig. 6.) 
Eight of these cases had oil introduced for 
diagnostic purposes. In six the test was 
conclusive, in one instance where no block 
could be determined by the Queckenstedt 
test. But in 2 cases of extradural tumor, 
one having a partial block by the Quecken- 
stedt test, the oil passed rapidly by the 
point where the lesions were subsequently 
exposed. 

Our opinion concerning these two tests 
is this. Every case of suspected cord lesion 
should have a lumbar puncture plus a 
Queckenstedt test and the spinal fluid 
protein should be estimated. If the sensory 
level is definite and if a simple Quecken- 
stedt test reveals no block and the protein 
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content of the fluid is normal, the condition 
is probably not tumor. If further veri- 
fication is needed a combined cistern 
anc |umbar puncture with a Queckenstedt 
test and comparison of the protein content 
of the fluid from these two loci can be 
done. If there is any indication of block 
and if the sensory level is uncertain, 
then the opaque oil should be employed. 
But the oil should not be used indis- 
criminately because if it is injected and no 
lesion discovered its removal is impossible. 

Of all the chronic spinal cord lesions, a 
tumor gives the best prognosis if operated 
on in time. The intrinsic degenerating 
scleroses of the cord present a hopeless 
outlook. A laminectomy in proper hands 
is a simple procedure. One operative death 
occurred in this series. It is wiser to 
advise prompt operation if there are any 
indications of the presence of tumor than 
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to wait until the symptom complex is 
certain but the cord so damaged that 
complete recovery is unlikely. 

Nine of these patients have made 
complete recoveries, 3 are much improved, 
2 improved. Three patients harboring 
infiltrating tumors are dead, twenty-four, 
twenty-four and two months postopera- 
tively. One patient died as a direct result 
of the surgical procedure. 
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LIVER DEATHS AND THEIR PREVENTION 


HOW THE DANGER CAN BE RECOGNIZED AND AVOIDED BY USE OF PREOPERATIVE 
AND POSTOPERATIVE DIAGNOSTIC MEASURES* 


SAMUEL WEISS, M.D., F.A.C.P. 


NEW 


the liver to be the seat of all evil. 

Abnormal conditions of the liver 
were considered as the principal cause of 
changes in the constitution of the blood. 
Plethora, anemia, cachexia and dropsy 
were attributed to certain changes in the 
activity of the gland. A further cause of 
general disease was found in the products 
of the liver secretions, the yellow and 
black bile, which, under a humoral pa- 
thology, were considered to be important 
elementary constituents of the organism. 
The yellow bile was believed to induce 
acute diseases, like erysipelas, that run a 
rapid course and are accompanied by 
high temperature; while black bile was 
believed to give rise to chronic diseases, 
such as mental derangements, apoplexy, 
convulsions, etc. 

Yellow tinging of the skin, and of several 
of the secretions, by bile pigments engaged 
the attention of the early physicians. 
Later the chemical and physical properties 
of bile were examined more carefully 
and in all cases and forms of jaundice, a 
search was made for causes which were 
liable to obstruct the biliary flow. 

It was reserved for the experimental 
physiologists to further enlighten us re- 
garding the liver and its functions. 

For many years it has been recognized 
by surgeons that the deeply jaundiced 
patient is a poor surgical risk, chiefly 
because such patients show a tendency 
to hemorrhage. It has been found, however, 
that the degree and duration of jaundice 
is not always an indication of whether a 
patient will bleed or not. 


and his associates believed 
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Determination of the coagulation time 
of the blood preoperatively is of no 
practical value as an indicator of a hemor- 
rhagic tendency in such cases (Lewisohn,! 
Linton’). Linton studied the sedimentation 
rate in relation to postoperative hemor- 
rhage in jaundiced patients. He found 
this a more accurate indicator of a hemor- 
rhagic tendency than the coagulation 
time. If the sedimentation rate was rapid, 
there was usually postoperative hemor- 
rhage; if the rate was normal, it indicated 
that there was little risk of hemorrhage. 

At the New York Hospital, the “clotting 
factors’”” are determined and expressed 
as an index, which is obtained by multiply- 
ing prothrombin by fibrinogen and dividing 
by antithrombin values. An index below 
0.7 indicates a tendency to hemorrhage 
(Lewisohn). 

The liver may be damaged and its 
function more or less deficient in cases 
where there is no jaundice. This is espe- 
cially true in gall-bladder disease. Recent 
investigations have shown that there 
is practically always some pathological 
change in the liver in cases of gall-bladder 
disease even if there is no chemically 
evident biliary stasis or jaundice. 

A number of cases of “liver death” 
have been described in apparently good 
operative risks. Death occurred after 
operation following a characteristic clinical 
syndrome with rapid rise of temperature, 
increased pulse rate and terminal signs of 
renal failure and uremia (Deaver,’ Eiss,' 
Graham,® Heyd,* Helwig and Schutz’). 

The liver has many functions besides 
the secretion and excretion of bile. ‘t 


* Read before The Clinical Society of The New York Polyclinic Medical School and Hospital, October 2, 1933- 
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- an important role in protein and 
hydrate metabolism and in_ blood 
ulation (fibrinogen formation), and 
also a definite detoxifying action 
wig,’ Judd, Mann”). Damage to 
liver appears to result in the formation 
toxic products, which Helwig and 

-hutz believe are the cause of the renal 

re in the so-called “‘liver deaths.” 

Recent experiments by Andrews,'! Salz- 
mann!? and others show that liver autolysis 
causes an “‘autolytic peritonitis” due 
to a toxic agent which is apparently an 
albumose. This condition is characterized, 
Mason and Lennon" have shown, by a 
diminution in blood plasma volume and 
the accumulation of free fluid in the peri- 
toneal cavity. 

Because of the liver’s close relation to 
the sympathetic nervous system, “lying 
as it does within the center of the sym- 
pathetic nervous system close to the 
celiac plexus” (Deaver*), any damage 
to this organ may result in a variety of 
vasomotor and other vagosympathetic 
nervous disturbances. In our studies we 
find that patients with hepatic insuffi- 
ciency usually show a tendency to vagoto- 
nia and hypotension. Blondel'* also found 
this to be true. Cardiac disturbances, 
myocardial weakness and anginal attacks 
not infrequently associated with gall- 
bladder disease are directly traceable to 
the liver cells. This is evidenced clinically 
by signs of portal engorgement followed by 
interference with the general circulation 
and finally dilatation of the right heart. 

The surgical complications and_post- 
operative deaths due to hepatic insufli- 
ciency have been studied chiefly in con- 
nection with biliary tract surgery, because 
of the close relation of the gall bladder 
and the extrahepatic bile ducts to the 
liver, and the fact that, as previously 
noted, evidence of definite damage to the 
liver has been so frequently found in 
association with gall-bladder disease. Yet 
there is no doubt that hepatic insufficiency 
mev be of great importance to the surgeon 
In other types of operation. Judd® of the 
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Mayo Clinic says: 


Anatomically the liver is of special interest 
in surgery because it is a single vital organ 
and because it has a double blood supply. 
Physiologically it is important because of the 
multiplicity of its metabolic functions. Patho- 
logically it is important because it is subject 
to many diseases of infectious, vascular, meta- 
bolic and neoplastic origin. Surgically it is 
important for all these reasons. 

Heyd (1930) wrote: 

In any laparotomy, with or without exposure 
of the liver, there are a great many possible 
physical, chemical, infectious, mechanical and 
toxemic traumata, plus possible leakage from 
drainage, plus varying degrees of dehydration. 
The sum total of any or all of these surgical 
accompaniments may not necessarily be lethal 
to the ordinary, fairly normal surgical subject, 
but may often prove fatal to the handicapped 
patient or the patient with a depressed or an 
impaired liver competency. 


Likewise Graham,*® while his study of 
liver dysfunction has been confined to 
biliary tract operations, is of the opinion 
that “doubtless the same ideas would 
hold good for any kind of operation. A 
patient with a badly damaged liver would 
almost certainly be a bad risk for even a 
trivial operation.” 

Granted then that it is of importance 
for the surgeon to determine the state 
of the hepatic function before operation 
and to guard against postoperative com- 
plications that could not otherwise be 
foreseen, how is this to be done? 

The question of tests of the liver function 
is still under discussion. Many tests 
have been proposed and none has been 
found entirely satisfactory. “The methods 
at our disposal,” Judd’ says, “do not 
measure in any case of hepatic injury, 
all of the hepatic function.” 

The van den Bergh test and the icterus 
index, both widely used to determine 
the bilirubin content of the serum, relate 
only to bile metabolism. Of these two 
tests, the determination of the icterus 
index is the simpler and a relatively 
accurate method. 
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A modification of these methods of 
determining bilirubin retention has been 
proposed by Harrop and Barron’ of 
Johns Hopkins Hospital. This consists 
in the determination of the percentage 
retention of bilirubin in the blood after 
the intravenous injection of a_ bilirubin 
solution (1 mg. bilirubin per kg. body 
weight). The function of the liver is 
considered to be impaired if there is any 
retention of bilirubin four hours after the 
injection. The test was based on the theory 
that the liver, if slightly damaged, may 
still be able to excrete the _ bilirubin 
normally circulating in the blood, but 
not able to excrete an excess of bilirubin 
introduced into the blood. Clinically it 
was found that slight degrees of liver 
insufliciency could be detected by this 
test that were not indicated by the van den 
Bergh or the dye retention test. 

Recently Klemm" has described a simple 
test for bilirubin retention in clinically 
latent jaundice. This consists in the in- 
tradermal injection of 0.1 to 0.2 c.c. of 
histamine solution (1:1000). He noted 
first that such an intradermal injection of 
histamine in jaundiced patients caused a 
local intensification of the jaundice. Fur- 
ther tests showed that in patients without 
clinical jaundice, but with increased con- 
centration of bilirubin in the serum, the 
histamine injection caused a local icterus 
in the histamine wheal. The yellow colora- 
tion is first noted in the margin of the 
wheal and later in the wheal itself. 

The dye retention tests, much used in 
American clinics as an index of liver 
function, depend upon the power of the 
liver to excrete certain dyes introduced 
into the circulation, and the fact that this 
excretion is interfered with by relatively 
slight degrees of liver damage. The dyes 
most frequently used are bromosulphalein 
and phenoltetrachlorphthalein. 

Graham,° in connection with his method 
of cholecystography with _iso-iodeikon 
(phenoltetraiodophthalein), has _ deter- 
mined the degree of retention of this dye 
as a test of liver function. He maintains 
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that his method is superior to the usval 
dye retention tests, not because there 
is any particular virtue in the dye used 
but because for cholecystography a much 
larger dose of the dye is given intrave- 
nously than is used for the usual dye 
retention tests. He says, “‘This larger dese 
is probably advantageous because if we 
wish to measure the ability of an object 
to do work it is necessary to give that 
object enough work to perform to make 
the test adequate.” Clinically Graham 
has found this test useful preceding biliary 
tract operations as indicating the condition 
of the liver and the operative risk in cases 
in which there is no clinical jaundice. 

Yet, while the dye retention tests are 
sometimes claimed to be indicators of 
the total function of the liver, Foley® 
notes that they, like the van den Bergh 
and the icterus index, are in reality only 
tests of the excretory functions of the 
liver, and “‘give an index of the vital 
metabolic functions of the liver only so 
far as these functions are paralleled by 
the excretory functions.”” Graham himself 
admits that “the present methods of 
estimating the state of the liver are of 
about the same degree of crudeness as 
Richard Bright’s test of the function of 
the kidneys by boiling the urine over a 
spirit lamp.” 

The amino-acid test may be used to 
estimate the protein function of the liver, 
or this may be estimated by the corrected 
ammoniacal coeflicient (Fiessinger) in func- 
tion of pH. If this coefficient is increased 
above the normal (1.6 to 2), it indicates 
hepatic insufficiency. The glycogenic func- 
tion is measured by the galactose or 
levulose test. The determination of the 
lactic acid in the blood is of value (normal 
5.5 — 8.5 mg.). Increase of this acid 
indicates rapid destruction of the glycogen 
and toxemia. It is especially useful as a 
prognostic aid in patients whose condition 
is complicated by jaundice. 

At the Mt. Sinai Hospital, New York, 
Epstein” studied the cholesterol and espe- 
cially the cholesterol ester of the blood 
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hepatic and biliary tract diseases. 
found the most striking changes in the 
ies for cholesterol ester, and that 
values were more or less parallel 
the severity of the liver damage as 
incicated by the clinical signs and the 
avious tests of liver function used—the 
icterus Index or dye retention (bromsul- 

.ilein). In very severe cases the ester 
fraction was markedly depressed or even 
entirely absent. As the patient improved, 
the ester values rose. I have been able to 
confirm these results in several cases of 
parenchymatous damage to the liver, 
especially in fatal cases of acute yellow 
atrophy. 

In 1931 Lichtman” described a new test 
of liver function based on the oxidation 
of cinchophen. For this test a standard 
dose of 0.45 gm. cinchophen is given by 
mouth, and twenty-four hour excretion 
of oxy-cinchophen in the urine is deter- 
mined by a colorimetric test. In subjects 
without hepatic dysfunction, from 30 
to 100 mg., or 7 to 21 per cent of the 
cinchophen given, is excreted as oxy- 
cinchophen. If there is an increase (over 
100 mg.) in the excretion of oxy-cin- 
chophen, this is evidence of an altered 
metabolism of the liver cells, which can 
convert cinchophen into oxy-cinchophen 
but not carry on the further decomposition 
of this product. 

This test, Lichtman claims, “depends 
on a metabolic function of the liver 
that is apparently first to be disturbed and 
moreover is apparently disturbed in pro- 
portion to the extent and severity of the 
disease.” In cases of acute and chronic 
gall-bladder disease, this test indicated 
relatively slight disturbances of liver func- 
tion in most instances in Lichtman’s 
series, as shown by an oxy-cinchophen 
excretion in twenty-four hours of over 
100 mg. but less than 200 mg. 

[ have found the cinchophen test of 
Lichtman” and the bilirubin test of 
Harrop and Barron’ among the most 
reliable in estimating the functional ca- 
pacity of slightly damaged livers. The 
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clotting index is also of value as indicating 
abnormalities of blood coagulation which 
may be due, in part at least, to liver 
dysfunction, as not only does a low index 
(below 0.7) indicate a tendency to hemor- 
rhage but a high index (over 0.9) indicates 
a clotting tendency with possible throm- 
bosis and embolism (Bancroft?'). 

But no functional test, and certainly 
no liver functional test, most of which 
are regarded as inadequate even by those 
who employ them most frequently, can 
take the place of careful clinical observa- 
tion. When definite jaundice, hepatic 
colic, and hypertrophy of the liver develop, 
it is evident that the liver has been in- 
volved for some time. Careful observation 
and simple clinical tests will reveal signs 
of mild hepatic insufficiency long before 
this stage of liver damage is reached. 

Some of the following are valuable 
diagnostic signs of mild hepatic insuffi- 
ciency: 

1. The violet ink test; By tracing a line 
with ink on the anterior surface of the 
wrist, the yellowish tinge of the surround- 
ing skin becomes apparent by contrast. 

2. Stiffness of the articulations, espe- 
cially of the hands and the nape of the 
neck (referred cases from arthritic clinic 
are questioned regarding these symptoms). 

3. Visual disturbances, amblyopia or 
transient hypermetropia in the early 
morning. 

4. Inability to remain in a close atmos- 
phere. 

5. Appearance in the early morning of 
red spots on the skin after rubbing with a 
towel. 

These signs may attract attention. 
But for all others, especially obese and 
plethoric patients, heavy eaters and 
drinkers, palpation of the lower border 
of the liver should be carried out either 
with the thumb alone or with the ball 
of the fingers hooked over the border of 
the liver. I have the patient stand and 
lean over. In this position the liver is 
more easily felt and is found to project 
beyond the ribs and to be more or less 


34 
al 
re 
od 
‘h 
ve 
se 
ve 
ct 
iat 
Ke 
im 
ry 
on 
es 
re 
of 
18 
ly 
he 
al 
SO 
oy 
lf 
of 
of 
as 
of 
a 
to 
d 
c 
d & 
es 
Ce 
r 
le 
al & 
id 
n 
a 


100 American Journal of Surgery 
tender on palpation. Another interesting 
observation is that patients with hepatic 
insufliciency have at times a particular 
sensitiveness to thermal treatments even 
when they are carefully carried out. 

In cases where the clinical findings or 
the history indicate a possibility of hepatic 
insufficiency, one or more of the functional 
tests just described should be employed. 
By combining the clinical examination 
and the laboratory tests even mild hepatic 
insufficiency may be detected, and any 
danger for such insufficiency in surgical 
cases may be avoided by suitable pre- 
operative and postoperative measures. 

In the treatment of liver dysfunction, 
the administration of large amounts of 
carbohydrate is of special importance. 
For many years it has been recognized 
that the depletion of the glycogen store 
of the liver definitely reduces its functional 
efficiency, and that administration of 
carbohydrates and building up the gly- 
cogen stores ~< the liver hasten repair of 
liver damage. 

The human body requires daily 30 
calories or 8 gm. of dextrose per kilogram 
weight (an individual weighing 70 kg. 
needs 560 gm. dextrose). 

While insulin has been used abroad as a 
supplement to carbohydrate therapy in 
liver disease (Umber??), Althausen®* has 
found that in experimentally injured livers 
the addition of insulin to dextrose does not 
increase the glycogen of the liver, but 
tends to have the opposite effect. His 
experiments on animals and studies of 
biopsy specimens of the liver in patients 
undergoing abdominal operation show that 
even badly diseased or injured livers do 
not lose their ability to store glycogen 
when a sufficient amount of exogenous 
dextrose is supplied (contrary to recent 
report by McCabe and Hart”*). 

The use of insulin as a supplement to 
carbohydrate therapy in liver disease, 
therefore, is not indicated, and is not 
customary in American clinics. The possi- 
ble benefit derived from insulin might be 
due to the increase in appetite which is 
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created. The diet should be high in car- 
bohydrates and low in protein, especially 
in animal proteins. The carbohydrate of 
the usual diet should be supplemented by 
dextrose or glucose, given by mouth if 
possible. If not enough fluid and carbo- 
hydrate can be supplied by mouth, they 
should be given intravenously, by rectum 
or by hypodermoclysis. Normally about 
300 gm. of carbohydrates can be readily 
obtained from the diet. Increased physical 
activity requires a higher intake. 

For intravenous administration, the 
method of Hendon® (drop by drop) 
may be employed. With this method 
Hendon has given as much as 600 gm. of 
dextrose in eighteen hours, or 500 gm. 
daily for five days. 

Heyd" notes that in liver insufficiency 
it is important to combat dehydration 
by using known quantities of fluid, 
well as to supply adequate carbohydrate. 
He uses 10 per cent dextrose in water for 
the rectal drip, and 5 per cent dextrose in 
physiological saline solution for hypoder- 


moclysis and intravenous injection. Sodium 
bicarbonate, he notes, should never be 
given in any form, as he has found a 
tendency to alkalosis (CO: normal 65-50) 
in some types of liver insufficiency and 


after biliary tract operations. Therapy 
should be controlled by repeated chemical 
analysis of the blood. Calcium is also 
indicated in these cases, usually in the 
form of the chloride, but is not of much 
value without parathyroid (gr. 40). Cal- 
cium as well as carbohydrate hastens 
liver repair and also has a favorable 
effect on blood coagulation in cases with 
a hemorrhagic tendency (Judd). Small 
and oft-repeated blood transfusions are 
valuable. When the blood chlorides are 
low 250 c.c. of a 5 per cent saline solution 
are given intravenously. This may be 
repeated if necessary (normal 4540-470). 
Mild cholagogues should be given, such 
as sodium salicylate, magnesium sulphate, 
or oxgall. 

These measures are indicated preoper:- 
tively and postoperatively in surgical 
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cases Where there is any evidence of 
hepatic insufficiency even of mild grade, 
anc especially in biliary tract operations, 
where some degree of liver damage is so 
frecuent. 
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ANESTHETICS, NARCOTICS AND THE SICK MAN 


"“GzorGE CRILE, M.D. 


CLEVELAND, OHIO 


OR many years we have been investi- 

gating the nature of anesthesia; have 

been endeavoring to determine with 
what mechanism the anesthetic interferes; 
to find out why under apparently the same 
degree of anesthesia one patient will die 
and another survive. In our earlier re- 
searches we thought we had found the 
answer when we discovered that certain 
changes in the brain cells always followed 
prolonged inhalation anesthesia. Later we 
found that the temperature of the brain 
decreased steadily during ether anesthesia 
indicating decreased oxidation and that 
the electric conductivity in the brain was 
decreased. More recently we found that 
the electric potential of the brain is de- 
creased in anesthesia, but none of these 
findings explained why in one individual, 
surgical anesthesia was followed by heart 
failure, in another by kidney failure, in 
another by liver failure, etc. More recent 
researches have given us the clue which 
we believe will solve the mystery of anes- 
thesia and narcotism and will define more 
exactly the safe relation between the anes- 
thetic or narcotic and the sick man. 

First of all, we must bear in mind that 
the structure. of all the protoplasm in the 
body, whether of the brain, the heart, the 
kidneys, or the liver, is fundamentally 
identical, for all protoplasm contains pro- 
teins, lipoids, and electrolytes, in such and 
such proportions. This is true of every 
living thing whether it belong to the 
vegetable or the animal kingdom. It is 
not possible to define an anesthetic unless 
we bear in mind this fundamental consti- 
tution of all living things. 

But it is not the mere chemical constitu- 
tion of an object that can make of it a 
living thing. To be alive the object must 
perform a specific function and it performs 


that function as the result of oxidation 
which in turn produces radiations, so that 
from every living thing—from every living 
cell, radiations are given off as from the 
sun or from a nitro-explosive. These radi- 
ations must vary in their wave length, and 
some of them must be so short, that they 
can displace electrons from the atoms, 
thus producing the electric impulse which 
passes through a nerve pattern. The knock- 
ing off of electrons from the orbits of atoms 
produces two effects, each having funda- 
mental biologic significance, namely, the 
displaced electrons constitute the origin 
of the bio-electric currents which are uni- 
versally present in protoplasm, and it con- 
fers chemical affinity on the atoms, thus 
leading to the synthesis of protoplasm. 

Already, in collaboration with Dr. Otto 
Glasser, Dr. Maria Telkes, and Miss Amy 
Rowland, we have shown that in the proc- 
ess of growth and function, radiation hav- 
ing values ranging from the ultraviolet to 
the long infra-red is generated and emitted 
during life and that this radiation corre- 
sponds relatively to the state of activity 
of the protoplasm; that the shorter and 
more powerful radiations are increased by 
certain agents such as thyroxin and caffein 
and that they are first increased and then 
depressed by anesthetics and are depressed 
by narcotics. In surgical anesthesia not 
only is the short wave radiation decreased 
or abolished but the long wave radiation, 
corresponding to that emitted by a heated 
black body, is increased. Thus it would 
appear that the wave lengths emitted by 
the body determine its chemical and func- 
tional activities. 

We have found also in our experiments 
that every organ and tissue has an opti- 
mum electric potential and that in the 
state of anesthesia not only is the potential 


102 


aa 
fi 


ries Vor. XXIII, No. 1 Crile 
of tne brain lowered but also the potential 
of every organ and tissue; and that when 
the potential of any organ or tissue reaches 
zero that organ or tissue is dead. That is, 
the general anesthetic affects not only 
the brain but every organ and tissue of the 
body, reducing its electric potential and 
abolishing the vital short wave radiations. 

\Vhat then is an anesthetic? It is an 
agent that is capable of interfering with 
the genesis of bio-electric currents and the 
short wave radiation required for normal 
activity. A local anesthetic interferes with 
the short wave radiation in the part into 
which it is Injected. Spinal anesthesia and 
splanchnic anesthesia interfere with the 
short wave radiation from the affected 
nerves which means their power of gener- 
ating and transmitting nerve impulses 
to the respective organs and tissues. When 
the nerve which supplies a tissue is anes- 
thetized the radiation and_bio-electric 


currents of the organs and tissues thus 
physiologically cut off are not interfered 
with. The general anesthetic, on the other 


hand, as already stated, affects all the pro- 
toplasm of the body. 

Inhalation anesthesia, therefore, is a 
state which is analogous to death, and 
is removed from death only in inverse 
ratio to the depth of the anesthesia. 
That is, the deeper the anesthesia the 
more closely is the state of the organism 
allied to death; and just as all the tissues 
are involved in death, so are all involved 
in the state of anesthesia. Of course, the 
brain which is the most active tissue 
in the body is affected more profoundly 
and it is that profound effect which has 
unfortunately led us to overlook the effect 
upon other organs and tissues as in our 
earlier investigations. 

Likewise, narcotics affect all the proto- 
plasm of the body. An interesting experi- 
ment illustrates this universal effect of 
anesthetics and narcotics. We found that 
apples, which like the cells of the body are 
surrounded by a semipermeable complex 
lipoid film— the skin, have a respiration, 
that is, they take in oxygen and excrete 
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carbon dioxide, and they have shown an 
electric potential of 45 to 60 millivolts 
which is much higher than that in animals 
in which the electric potential of the brain 
is 20 to 25 millivolts. Now, when an 
anesthetic or a narcotic is introduced 
into an apple, the electric potential of the 
apple as a whole is lowered and if enough 
is introduced the apple “dies,” that is, 
its respiration ceases, its potential is 
reduced to zero, and the apple shrivels, 
turns brown and soon rots. 

If the anesthetic affects every organ 
and tissue of the body, what happens 
to the patient with a degenerated or 
senile brain, a diseased liver, a decom- 
pensated heart, or depressed kidney func- 
tion, when an anesthetic is given? Suppose 
that the patient is an old man with 
hypertrophied prostate. Because of the 
back pressure the potential of the kidneys 
has become lowered and the vital short 
wave radiations are depressed. What hap- 
pens when an inhalation anesthetic is 
given? If enough is given to anesthetize the 
brain, the kidney potential may well be 
reduced from its low level to zero and 
when the operation is over the kidney will 
be dead. It will be said that the patient 
died of anuria and that this was an end- 
effect of the patient’s disease. But the pa- 
tient really died from the anesthetic. 
In effect he was dead when the anesthesia 
had ended. 

Or suppose the patient has jaundice 
and the electric potential of the liver 
has been seriously reduced as the result 
of the back pressure of bile. We have known 
of the dangers of operating upon the 
patient with jaundice but for a long time 
did not appreciate that the danger was 
in the anesthetic. Ether anesthesia would 
be given and in some instances the patient 
never became conscious. Death was at- 
tributed to the disease, but what really 
happened was that the already lowered 
electric potential of the liver was reduced 
to zero by the anesthetic and the vital 
radiations ceased. Long before the potential 
of the brain was reduced to the danger 
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point the liver was dead, and the brain 
cannot function without the liver. 

In an old person the electric potential 
of all the organs is reduced and radiations 
are depressed. In such people one or 
another vital organ may have the lowest 
potential and its function fails first. We 
say that the patient died of failure of the 
liver, the kidney or the brain; he really 
died from the anesthetic. 

In an old person the vital capacity, that 
is, the radiations of the brain may be so 
depressed that even a narcotic is dangerous. 
An old patient may never become conscious 
after a dose of morphine that would be 
entirely safe for a young and _ healthy 
subject. 

Anesthetics and narcotics are safe enough 
when the processes of life are normal. 
When the brain, the myocardium, the 
kidneys, the liver, the adrenal glands, 
the essential organs of the body, are not 
affected by disease or injury, then a general 
anesthetic may be given. To be sure a 
general anesthetic will reduce the electric 
potential of all these organs but not to 
the danger point. Unless we know that 
there is a wide margin of safety in the 
protoplasm of these essential organs 
a general anesthetic should not be 
administered. 

When in the course of an operation 
there is a hemorrhage the patient may 
die and we say that the hemorrhage was 
the cause of death. What really happens 
is that the hemorrhage so lowers the 
electric potential of the organs and tissues 
that they cannot bear the further depres- 
sion due to the anesthetic. 

It follows that before giving a general 
anesthetic it is essential to know some- 
thing regarding the state of the protoplasm 
of the essential organs. If any of these 
organs has been affected by the disease 
we know that its vital capacity has been 
affected, that is, radiations and bio-electric 
currents have been reduced. In such 
a case, therefore, the use of a general 
anesthetic is contraindicated. Local or 
splanchnic or spinal anesthesia should be 
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used. Ether and chloroform should rarely 
be administered to a bad risk or an aged 
patient. 

When a general anesthetic is employed, 
nitrous oxide-oxygen and ethylene are 
the safest. Their effects are the most fleet- 
ing and we have proved by experiment 
that nitrous oxide changes the brain 
cells less than does ether; and it reduces 
oxidation less as shown by the fact that 
there is but a slight fall in the temperature 
of the brain throughout the period of its 
administration as contrasted with a steady 
and rather rapid fall in the temperature 
of the brain when ether is given. As 
nitrous oxide-oxygen interferes less with 
oxidation, the vital radiations and the 
bio-electric currents are less reduced and 
therefore the electric potential of the 
protoplasm is less reduced, a point which 
has been proved by direct experiment. 

The safest procedure when general 
anesthesia seems to be demanded is to 
give nitrous oxide-oxygen until the state 
of analgesia is attained and then rely 
upon local, regional, splanchnic or spinal 
anesthesia. 

A special word should be said about 
the use of morphine. First, morphine 
lowers the potential less than do the coal- 
tar products. In a case of hemorrhage 
it apparently has the power of stabilizing 
the excessive activity of adrenalin the 
output of which is increased in hemor- 
rhage. But morphine does depress the 
potential to some extent. When then should 
it be used? It should be borne in mind 
that pain or exhaustion from mental or 
physical activity also depresses the electric 
potential. When such factors are in the 
ascendant, therefore, morphine which di- 
minishes the electric potential less than 
do these excitants is of value. In such 
cases the lesser evil tends to nullify the 
effects of the greater evil. When we come 
to consider the sick man in terms of the 
physical constants of his entire proto- 
plasm we can decide what combination 
of anesthetics and narcotics will best app'y 
to each individual case. 
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ecall a front line hospital, in France, 
917, where, in the same operating 
ter, ether anesthesia, nitrous oxide 
hesia and spinal anesthesia were 
The contrasts in the mortality 
amputations of the thigh performed 
wit these different anesthetic methods 
were clear-cut and striking. Of a hundred 
soldiers subjected to amputation of the 
thigh, performed under ether anesthesia, 
66 died and 34 lived. Under spinal anes- 
thesia, approximately 20 died and 80 
lived. Under nitrous oxide, approximately 
20 died and 8o lived. As a matter of simple 
arithmetic, spinal anesthesia could have 
added a mortality rate of 40 per cent and 
still have done better than ether. 

Dr. T. E. Jones, of the Cleveland Clinic, 
in his personal experience in 98 cases of one- 
stage abdominoperineal resections for can- 
cer, reports that under spinal anesthesia 
the mortality rate was 12 per cent in 
contrast to more than twice that mortality 
rate under ether anesthesia. 

Miss Hodgins and her group at Lake- 
side Hospital and Miss Adams and her 
group at the Cleveland Clinic Hospital 
have administered nitrous oxide-oxygen 
anesthesia to 116,000 white patients with 
only three anesthetic deaths, or a mortality 
rate of 1 to 40,000. This series includes 
straight nitrous-oxide anesthesia, nitrous 
oxide with local and regional anesthesia, 
and combined nitrous oxide and other 
anesthesia. Such a series presupposes a 
high order of training on the part of the 
anesthetists. In this series all the anes- 
thetics were administered by highly trained 
anesthetists. A small, separate series of 
colored patients, however, shows four 
deaths. The obvious conclusion is that 
only the most experienced and the most 
skilled anesthetists should administer ni- 
trous oxide to a colored patient. 

The principle is established that nerve 
blocking involves every type of block 
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anesthesia from mere local anesthesia 
to spinal anesthesia, as the only complete 
protection against shock. Nitrous oxide- 
oxygen anesthesia, as we have stated, is 
an almost complete protection against 
shock. In many abdominal operations, 
nitrous oxide-oxygen anesthesia fails to 
give the necessary relaxation, therefore, 
ethylene, ether or spinal anesthesia are 
used alone or in combination. 

Spinal anesthesia, carrying the highest 
anesthetic mortality, should not be used 
in trivial or minor operations, nor in cases 
in which the blood pressure is high, nor 
in operations that have no shock mortality. 
On the other hand, as a rule, inhalation 
anesthesia should not be used in the major 
shock-producing operations. When _ shock 
per se is the paramount risk, use spinal 
anesthesia; when the anesthesia per se is 
the remaining risk, avoid spinal anesthesia. 

Among the most outstanding examples 
of the “sick man” is the patient with 
hyperthyroidism. In the unhappy days 
of our inexperience and ignorance there 
was an appalling mortality among cases 
of hyperthyroidism as the result of inhala- 
tion anesthesia, or the emotional states, 
or pain, or of combinations of these. 
This statement is strikingly exemplified 
by my own experience. Among my first 
65 thyroidectomies for exophthalmic goiter 
performed in the operating room under 
ether anesthesia and without local or 
regional anesthesia, the mortality rate was 
33 per cent. 

We now have an unbroken series of 1688 
consecutive operations on patients under 
forty-five years of age with hyperthy- 
roidism. The operations have been per- 
formed under nitrous oxide analgesia and 
local anesthesia without moving the pa- 
tient from her bed or her room. 

Anesthetics, narcotics and the well man 
differ entirely from anesthetics, narcotics 
and the sick man. 
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GENERAL CARE OF PATIENT IN ANESTHESIA 


SiIpNEY CusHING WIGGIN, M.D. 


BOSTON, MASS. 


HERE has been a great deal said in 
the medical literature about choice of 
anesthetics, but there has never ap- 
peared a clear-cut outline on the general 
care of the patient in relation to anesthesia. 
There is a great diversity of opinion 
among medical men as to the best forms of 
preliminary medication and also as to 
proper choice of the anesthetics for the 
individual patient and operation. 
The following is an outline of the meth- 
ods that have proved successful in the 
writer's experience: 


1. Psychological Management of the Patient. 
A. See the patient the day before operation. 

1. Allay fears and disturbed emotions of pa- 
tient; reassure, encourage and explain pro- 
cedure. 

2. Order preliminary medication. 

11. Medical Preparation of the Patient. 
A. History, Physical Examination and Laboratory 

Findings: 

1. Heart and lungs; blood pressure; urinalysis; 
etc. 

. Preoperative Orders: 

1. Sedatives with orangeade the night before 
operation, to insure a good night’s sleep 

. Preliminary medication of the patient 

3. Record time of operation and method of 
anesthesia. Operating Room to be notified 

. Enema night before on all avertin cases; 
weigh patient night before in all avertin 
cases. 

. Choice of Anesthetics: Consult with physician, 
surgeon and patient. 
. Diet: 

1. Low fat, high carbohydrate diet, high fluid 
intake for twenty-four hours _ before 
operation 
a. Unless contraindicated 

. Inhalation anesthesia 
a. No food or liquids for six hours before 

induction 
b. Three years’ trial has shown less vomiting 
with no breakfast with ether. 

. Spinal anesthesia or local anesthesia 
a. Food and liquids up to three hours before 

induction 

. Dehydrated patients 
a. Hypodermoclysis or intravenous saline 

before or during operation. 


E. Hygienic Care of Patient. Nurses’ Duties: 

1. Preparation of field of operation 

2. See that patient voids, or, if ordered, is 
catheterized before operation (keep record 
on anesthesia chart) 

. Enema as ordered 
. Clinical charts 
a. Record and notify physician of abnormal 
temperature, pulse and respiration 
. Give medication on time 
. Make out anesthesia record in full: 
Name, age, date, preliminary medication, 
whether or not patient voided 
. Take patient to operating room on time 
a. In avertin and spinal cases, one-half hour 
before operation 
b. In ether and gas-oxygen cases fifteen 
minutes before operation 
. Transportation 
a. No conversation 
b. Plenty of blankets over patient 
c. Keep medicated patient quiet. 
iu. Preliminary Medication of the Patient. 

Orders should be written on the patient’s treatment 
chart the day before operation by the anesthetist or 
physician in charge of the patient. The following dosages 
may be used as suggestions of normal standards: 

A. Sedatives the night before the operation, given 
at 8 p.m. with orangeade: 

1. Sodium amytal, gr. 3 to gr. 6., or 

2. Nembutal (pentobarbital), gr. 1% to gr. 3, or 

3. Allonal, 2 tablets, or 

4. Luminal, gr. 2. 

. Ether Cases: 

1. Average dose: morphia, gr. 4, or pantopon, 
gr. 14, and atropine, gr. '4 509, given one hour 
before operation 

. Emergency operations, to be done in less 
than one hour after admission to the hospital 
a. No morphia 
b. Atropine, gr. 450, at once 
. Limits of dosage: 
§atropine, gr. 
(no morphia until five years of age 
b. Child five years of age |morphia, gr. 
atropine, gr. *200 
morphia, gr. 
. Child ten years of age< atropine, gr. 
{ togr. 450 
morphia, gr. 
< atropine, gr. 4; 
to gr. Koo 
gr. % 
. Adult, average size< atropine, gr. '4 50 
to gr. 


a. Infant 


. Child fifteen 


of age 
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morphia, gr. 4 
f. Adult, large< atropine, gr. 00 
to gr. %o 
g. Old age, senile and {no morphia 
debilitated jatropine, gr. 50. 
c. Gas (Ethylene or Nitrous Oxide) Oxygen Cases: 
1. Average dose: 
morphia, gr. % ‘heer hours before op- 
scopolamine, gr. eration 
morphia, gr. % ee hour before op- 
scopolamine, gr. eration 
2. Limits of dosage: 
a. Baby (one or two yrs. of age) 
morphia, gr. %o ‘sa hours before 
gr. 4600) operation 
morphia, gr. %o0 Jone hour before 
gr. 600) operation 

. Child five years of age 
gr. } 

scopolamine, 
gr. } 
scopolamine, 400 

. Child ten years of age 
§morphia, gr. 16 two hours before 
scopolamine, gr. ) operation 
§morphia, gr. } 16 hour before 
jscopolamine, gr. operation 

. Child fifteen years of age 
gr. hours before 

scopolamine, gr. operation 
gr. 
scopolamine, gr. 

. Adult, average size 
§morphia, gr. 
/scopolamine, gr. 
gr. 

scopolamine, gr. 
Adult, large 
gr. 14 
scopolamine, gr. 
§morphia, gr. 4 jer hour before 
/scopolamine, gr. operation 
. Old age, senile and debilitated 
\ one and one-half 
ghours before op- 
200) eration. 


two hours before 
) operation 
hour before 


operation 


one hour before 
operation 
two hours before 


16 operation 


operation 


1900 


two hours before 
operation 


hour before 


j morphia, gr. 4 
) scopolamine, gr. ! 


b. Gas-Oxygen-Ether Cases: 


1. Average dose: 
morphia, gr. % — hour before op- 
scopolamine, gr. 4499 \ eration 

2. Limits of dosage vary according to the first 
dose of morphia-scopolamine given under 
Medication for gas-oxygen cases (See 111 C). 


e. Spinal Anesthesia Cases: 


1. Average dose: 

nembutal (pentobarbital), gr. 3) one 

morphia, gr. % - before 

scopolamine, gr. oo operation 

or 

morphia, gr. when spinal 

gr. %oo fore operation 
supple- 
mented 
with ni- 
trous 
ide-oxy- 
gen. 


hour 


one hour be- 


scopolamine 
fore operation 


morphia, gr. a 
gr. 200 
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F. Avertin (Tribromethanol) Cases: 


before 


1. morphia, gr. % one hour 
scopolamine, gr. 4400) avertin. 


G. Obstetrical Preliminary Medication: 


1. Amnesia and analgesia for deliveries 
a. morphia, gr. 4%) with onset of painful 
scopolamine, tiabor, if more than three 
gr. Igo0 hours before delivery 
Repeat scopolamine as needed every three 
to four hours. 
. sodium = amytal, 
gr. 6 with onset of painful 
or labor. Repeat these 
nembutal (pento-\ drugs with signs of 
barbital gr. 3 patient feeling pain 
with (not before three to 
scopolamine, gr. } four hours) 
300 
(Maximum dose of sodium amytal, gr. 21 
in twenty-four hours 
Maximum dose of nembutal (pentobarbi- 
tal) gr. 12-15 in twenty-four hours) 
. Spinal anesthesia for deliveries 
morphia, gr. ! Jone hour before 
scopolamine, gr. operation 
. Cesarean section 
a. Gas-oxygen and ether: no morphia 
atropine, gr. {50 
to gr. Moo one 
hour before 
operation 
b. Spinal anesthesia: 
morphia, gr. ! Jone hour 
scopolamine, gr. operation 
In emergencies, medication may be given 
less than one hour before operation. 


before 


1v. Choice of Anesthetics (in order of their comparative 
value for the more common surgical conditions). 
(N.B. Wherever nitrous-oxide or gas-oxygen anes- 
thesia is referred to, ethylene may be used in its 
place.) 


A. 


. Head Surgery: 


. Thyroid Surgery: 


Ether anesthesia is the safest in the hands of the 

physician not thoroughly experienced in the 

administration of the other types of anesthetics, 
and is indicated under these circumstances for 
all operations. 

long operations on the brain, 

dissections of the neck, mastoids, sinuses, 

mouth: 

1. Avertin  (tribromethanol), 
with nitrous oxide-oxygen, 
infiltration 

2. Novocaine infiltration and nembutal gr. 3 
for serious brain cases. 


supplemented 
or novocaine 


. Short Operations on the Head, Face and Upper 


Air Passages: 

1. Ether insufflation (intrapharyngeal or intra- 
tracheal) 

2. Nitrous oxide-oxygen (closed method, intra- 
pharyngeal or intratracheal). 

1. Nitrous oxide-oxygen, with or without 
novocaine infiltration 

2. Avertin plus nitrous oxide-oxygen. 


. Thoracic Operations: 


1. Nitrous oxide-oxygen (closed, intrapharyn- 
geal or intratracheal) with or without 
2. Regional anesthesia. 
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. External Chest Operations, i.e. breast cases: mM. Obstetrical Anesthesia: 


1. Nitrous oxide-oxygen 
2. Ether. 

Abdominal Operations: 

1. Without complications 

a. Spinal anesthesia (novocaine or panto- 
cain), or, 

b. Ether inhalation 

c. Avertin with ether or nitrous oxide-oxygen, 
with or without ether (nervous patients) 
or (children, first choice) 

d. Nitrous-oxide-oxygen with or without 
ether with regional anesthesia 

2. With complications (as tuberculosis, acute 
respiratory infection, diabetes, kidney, 
heart), and with patient in fair condition 

a. Spinal anesthesia (novocaine or panto- 
cain), or 

b. Nitrous-oxide-oxygen (closed or intra- 
tracheal) with regional anesthesia. 

3. Bad risk cases, with patient in poor condition 

a. Nitrous oxide-oxygen (closed method or 
intratracheal) with morphia-scopolamine 
premedication, supplemented with re- 
gional (local) anesthesia. 

. Gynecological Operations: 
1. See abdominal operations (tv. G. above) 
2. Dilatation and curettage, vaginal operations 

a. Nitrous oxide-oxygen-ether 

or 
Spinal anesthesia (novocaine, not over 100 
mg., or pantocain, not over 7 mg.) 

b. Ether (Basal anesthesia supplemented 
with nitrous-oxide-oxygen) (extraabdomi- 
nal cases). 

Genitourinary Operations: 
1. Prostatectomy, bladder operations, kidney 
operations, urethra, vasectomy, hydrocele 

a. Spinal (novocaine or pantocain) 

2. Kidney operations in bad risk cases 
a. See bad risk cases under abdominal opera- 
tions (Iv. G.3.a) 
3. Prostatectomy, cystotomy 
a. First stage: local or gas-oxygen 
b. Second stage: spinal (novocaine, not more 


1. Forceps deliveries (uncomplicated) 

a. Sodium amytal, with scopolamine 

b. Nembutal (pentobarbital), with scopo- 
lamine 

c. Morphia-gr. scopolamine, gr. with 
repeated scopolamine, when needed (ni- 
trous-oxide-oxygen 50 per cent during 
painful part of first stage) 

a, b, and c supplemented at time of delivery 
with nitrous oxide-oxygen and ether 

Forceps deliveries, complicated with tuber- 

culosis, acute cardiac conditions, renal, 

diabetic or acute respiratory infections 

a. Spinal anesthesia (novocaine, 50 mg.) 

b. Avertin, with or without gas-oxygen 

Cesarean section 

a. Uncomplicated 
(1) Nitrous oxide-oxygen-ether 

b. Complicated with tuberculosis, acute 
cardiac condition, renal, diabetic or acute 
respiratory infection 

(1) Spinal anesthesia (novocaine, 100 
mg.) 

(2) Avertin (tribromethanol), with or 
without local or gas-oxygen. (Basal 
avertin-60-80 mg. per kilo of body 
weight.) 


. For Induction of General Inhalation Ether 


Anesthesia: 
1. Nitrous oxide-oxygen-carbon dioxide. 


. Intratracheal administration of ether or the 


gases is indicated in 
1. Conditions complicated by respiratory ob- 
structions, i.e. tumor of thyroid gland or 
larynx 
2. Operations in the nose, throat or mouth, 
where electric cautery is to be used, or where 
excessive bleeding is anticipated 
3. Thoracic surgery 
4. Abdominal surgery in bad risk patients or 
long upper abdominal operations 
a. Combined with basal anesthesia (morphia- 
scopolamine) and local novocaine infil- 
tration. 


than 100 mg. or pantocain, not more than —-y. Contraindications to Ether, Gas-oxygen, Spinal and 
10 mg.). Avertine Anesthesia. 
Rectal Operations: hemorrhoids, fistulae: a. Ether Anesthesia: 
1. Spinal anesthesia (novocaine, not over 75 1. Acute and chronic respiratory infections 
mg., Or pantocain, not over 7 mg.) &. Titeheses 
2. Nitrous oxide-oxygen-ether 3. Nephritis 
3. Ether. (Basal anesthesia supplemented with 4. Brain surgery 
nitrous-oxide-oxygen). 5. Patient with idiosyncrasy to ether. 
K. Lower Extremities: . Gas-Oxygen Anesthesia: 
1. Spinal anesthesia (novocaine or pantocain) 1. With medication, no contraindications 
2. Nitrous oxide-oxygen 2. Without medication (emergency cases) 
3. Ether. (Basal anesthesia supplemented with a. Alechalics 
nitrous-oxide-oxygen). b. Hypertension cases, of arteriosclerotic 
L. Long Orthopedic Cases: origin 
1. Nitrous oxide-oxygen with or without ether 
(in adults) or avertin with gas-oxygen 
2. Avertin, with nitrous oxide-oxygen (1st 
choice in children) 
3. Spinal (pantocain in adults) 
4. Ether. (Basal anesthesia supplemented with 
nitrous-oxide-oxygen). 


c. Athletic type 
d. Nervous type. 
. Spinal Anesthesia: 
1. Arteriosclerotics with 
a. hypertension 
b. myocarditis 
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2. Patients debilitated from 


a. chronic infection 
b. chronic disease 
c. loss of blood 

d. shock 


. Hypotension of pathological origin (blood 


pressure below go systolic) 


. Severe anemia 
. Prolonged operation 
. Cardiacs 


a. High spinal anesthesia (use of over 100 
mg. novocaine) 


. Obstetrics 


a. Cesarean sections or operative deliveries 
(not over 100 mg. novocaine). 


p. Avertin (Tribromethanol) Anesthesia: 


I. 


2. 


3. 


Same contraindications as for Spinal Anes- 
thesia (and) 
Rectal (colonic) pathology and liver pathol- 


ogy. 
Bilateral kidney pathology. 


vi. Care of Patient during Anesthesia. 
a. Anesthesia Apparatus and Equipment: 
1. Ether masks: proper size (from bridge of 


. Avertin 


nose to below tip of chin) for individual 
patient (towel cone) 


. Gas-oxygen machine, ethylene, nitrous ox- 


ide-oxygen and carbon dioxide and ether 
attachments 


. Nitrous oxide-oxygen, carbon dioxide yokes 


a. For induction of ether when gas-machines 
are being used 

anesthesia: 

thermometer 


Flasks, graduates, 


. Spinal anesthesia: Syringes and needles 
. Airways and nasal tubes (use routinely when 


possible in ether and gas-oxygen cases), and 
tongue forceps. 


. Anesthesia Record: 


Record blood pressure, pulse and respiration 
before all anesthesia and at least every five 
minutes during anesthesia. 


>. Examine patient’s heart and lungs before 
anesthesia. 
. Induction of Anesthesia: 


I. 


2. 


3- 


Nurse to follow anesthetist’s instructions; 

anesthetist to notify nurse when patient is 

ready for preparation for operation 

Keep patient warm on table with sufficient 

blankets 

Inhalation anesthesia 

a. Encourage and instruct patient to relax 
and breathe naturally. 


e. Maintenance of Anesthesia: 
1. Keep patient in lightest stage of maintenance 


(surgical stage) 
a. Minimum amount of anesthetics at all 
times 
b. Use oxygen for maintaining proper oxy- 
genation to prevent anexemia 
c. Spinal anesthesia: novocaine concentra- 
tion in spinal fluid] should be kept at a 
minimum: 
50 mg. in 1 c.c. spinal fluid 
100 mg. in 2 c.c. spinal fluid 
150 mg. in 3 c.c. spinal fluid 
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200 mg. in 4-5 c.c. spinal fluid 
250-300 mg. in 8 c.c. spinal fluid 
Pantocain concentration: 

20 mg. in 4 to 6 c.c. spinal fluid. 


F. Posture of Patient: 


2. 


3. 


4. 


Avoid elbows over edge of table to prevent 
musculospinal paralysis 

Avoid pressure of shoulders on shoulder 
pieces with patient in Trendelenburg position 
(brachial paralysis) 

Avoid too rapid abduction of legs in litho- 
tomy position (dislocation of hip joint) 

Pad in lumbar region to prevent back strain. 


Gc. Treatment of More Common Complications of 
Anesthesia: 
1. Overdose of ether, nitrous oxide, novocaine, 


pantocain or avertin (symptoms: cyanosis, 

cessation of respiration, fall in blood pressure) 

a. Remove ether or nitrous oxide at once 

b. Clear air way (use of metal air way 
(Connell) or nasal tube, or both) 

c. Artificial respiration (Sylvester method) 

d. Oxygen 95 per cent—carbon dioxide 5 per 
cent inhalations, pressing contents of 
rebreathing bag into patient with 
inspiration 

. Caffeine sodium ben- 

zoate 744 gr. 
Adrenalin chloride 
1:1000—5 minims 

f. Intravenous saline; 10 per cent glucose 
(1000-1500 c.c.). 


intramuscularly 


. Nausea and vomiting 


a. Ether and nitrous oxide-oxygen anesthesia 
during induction 
(1) Let patient out of anesthetic; let him 
vomit and then induce anesthesia 
again 
. Spinal anesthesia 
(1) Supplement spinal anesthesia at once 
with nitrous oxide-oxygen 
(a) Abdominal operations 
(b) Nervous individuals 
(2) Without supplementary nitrous oxide- 
oxygen 
(a) Hold patient’s nose and instruct 
him to breathe deeply through 
mouth 
(b) Ice cloths to forehead 
(c) In high-strung, nervous patients, 
nitrous oxide-oxygen 50 per cent 
. Intestinal obstruction or emergency ab- 
dominal cases with stomach contents 
(1) Gastric lavage and leave tube in 
stomach. 


. Fall in blood pressure 


a. Ephedrine sulphate—so0 mg. S.Q. ten 
mins. before intraspinal-novocaine 

b. When pressure falls 20 points below nor- 
mal (120 systolic) or in hypertensions from 
previous level, give adrenalin chloride 
1:1000-3 minims—and repeat in five 
minutes if pressure is not maintained or 
raised 
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4. Respiratory obstruction 
a. Complete 
(1) Laryngeal spasm: 
(a) Oxygen and artificial respiration 
(b) Intratracheal catheter and oxygen 
(c) Tracheotomy 
b. Mucus 
(1) Ether 
(a) Prevention: Preliminary atropine 
and nitrous oxide during first and 
second stage of induction 
(b) Treatment: Metal air way 
Aspiration with cath- 
eter or suction ap- 
paratus 
Gauze wick in mouth 
Intratracheal cath- 
eter in severe cases 
c. Blood 
(1) Prevention: Suction and dry field of 
operation 
(2) Prevention: Pack mouth anterior to 
base of tongue 
(3) Treatment: Suspend patient and 
drain; artificial respiration and oxygen 
5. Collapse during avertin, with or without 
complicating loss of blood 
. Stop operation 
. Ephedrine, 50 mg. (or) 
. Coramine | c.c. to 5 c.c. sub. Q 
. Caffeine sodio-benzoate, 1 ampoule 
. Normal saline irrigation of colon 
Coffee-saline rectal tap, oz. 16 
. Lower head of bed or table 
. Intravenous fluids: Saline, 10 per cent 
glucose 
6. Acute cardiac failure 
Symptoms: auricular fibrillation, rapid, 
thready pulse, fall in blood pressure 
a. Treatment: 
(1) Lighten anesthesia 
(2) Give Digifoline, gr. 6, intramus- 
cularly 
7. Shock and hemorrhage 
a. Lower head of table (Trendelenburg 
position) 
b. Lighten anesthesia; remove if possible 
c. Intravenous saline, 10 per cent glucose 
d. Transfusion in hemorrhage 
e. Adrenalin chloride 1:1000 intravenously, 
5—-10 minims slowly through saline tubing. 


a 
b 
c 
d 
f. 
4 
h 


vu. Post-Anesthesia Care of Patient. 


A. Lighten anesthesia level as soon as possible 

1. Remove inhalation anesthetic as soon as 
possible 

2. 100 per cent oxygen in rebreathing system. 
Add carbon dioxide 5 per cent if respirations 
are not stimulated by patient’s own carbon 
dioxide 
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a. In laparotomies, as soon as peritoneum is 
closed 
b. Leave air ways in until reéstablishment of 
throat reflexes. 
Prevent aspiration of vomitus and tongue 
1. In avertin cases, hold up jaw until reflexes 
have returned sufficiently to prevent drop- 
ping back of tongue 
2. Leave airway in until reéstablishment of 
throat reflexes. 


. Care in Transporting Patient. 


1. Prevent injury to arms, legs, head and ab- 
normal strain to operative field 
. Warmth of patient 
a. Plenty of blankets 
. Careful of noise and conversation in presence 
of patient 
4. Do not leave patient’s head; watch for 
vomiting and control situation. 


. Posture: 


1. Ether patient on either side, head (face) to 
mattress, upper shoulder forward, lower leg 
flexed and back, upper leg extended and 
forward (Young’s position) 

Gas-oxygen patients flat on back 

. Avertin patients flat on back 

. Spinal cases flat on back; Trendelenburg 
position (low blocks to foot of bed) for one 
hour after anesthesia has left lower extremi- 
ties, then bed level for one hour before elevat- 
ing patient slowly on pillows, if ordered. 


. Routine Postoperative Orders: 


Morphia, gr. 4, or pantopon, gr. )4, every four 
hours when needed 
Fluids ad lib. or restricted as indicated 
Avertin cases: irrigate colon with warm saline 
Rectal taps (unless contraindicated) in all 
postoperative cases 
Normal saline or warm water or 
normal saline—black coffee, half 
and half, 1 pint 

S.t.a.t. 
Sodium bromide, gr. 90 (unless con- 
traindicated) in first rectal tap in 
all ether cases. 
Normal saline or warm water, 4 ounces every 
four hours until patient is retaining liquids by 
mouth 
Hot drinks for twenty-four hours, if patient is 
nauseated 
Hourly pulse 
Four-hour chart 
Heaters and blankets 
Watch for hemorrhage 
Blood pressure every fifteen minutes in all 
avertin and spinal anesthesia cases. 


. Do not leave patient until 


1. Condition of patient is considered within 
normal limits 
2. Responsible nurse is with patient. 
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MODERN CONCEPTS OF 
GENITOURINARY TUBERCULOSIS* 


GILBERT J. THOMAS, M.D., F.A.C.S. AND THOMAS J. KINSELLA, M.D., F.A.C.S. 


MINNEAPOLIS, MINN. 


INTRODUCTION 


ROLOGISTS and general surgeons 

are familiar with the classical, 

clinical picture of renal tuberculosis 
presented by patients seeking relief from 
secondary vesical involvement. This is 
characterized by a train of bladder symp- 
toms which are of variable duration, the 
urine containing pus, blood cells and 
tubercle bacilli in large quantities. The 
renal lesion, or lesions associated with this 
clinical picture, are extensive ones and 
this situation is comparable in many ways 
to undiscovered, far advanced pulmonary 
tuberculosis, or consumption. If we con- 
tinue to carry in our minds only the 
clinical picture of advanced urinary tu- 
berculosis, we shall frequently overlook 
it in the earlier stages. New data which 
have been published during the last ten 
years should make us strive to discover 
lesions in their earlier, and more favorable 
stages, so that treatment may begin before 
irreparable kidney or bladder damage is 
done. 


GENERAL TUBERCULOSIS 


If the diagnosis and treatment of tuber- 
culous lesions of the urogenital tract are 
to be done intelligently, we must think 
in terms of general tuberculosis, and 
learn as much as possible concerning the 
behavior of lesions in other portions of the 
body. Treatment of the local tuberculous 
lesion in the genitourinary tract, without 
consideration for tuberculosis elsewhere, 
may deprive the individual of his «best 
chance of making a satisfactory recovery. 

Every urologist must regard tuber- 
culosis as a constitutional disease, which 
ma\ present local manifestations in almost 
every organ and tissue. Tubercle bacilli 


enter the human body through the respira- 
tory and occasionally the digestive tract. 
Metastasis from the chest to distant 
organs occurs after tubercle bacilli acci- 
dentally enter the blood stream. This 
may occur in two ways: (1) through 
direct erosion of a tuberculous focus into 
a blood vessel, and (2) from the lymph 
stream which may carry tubercle bacilli 
by way of the thoracic duct into the 
subclavian vein. These bacterial emboli 
lodge in tiny blood vessels in various 
organs and tissues, but do not always 
produce clinical disease. In our opinion, 
the number of bacteria, their virulence, 
the site of their implantation, the presence 
or absence of local injury, or other infec- 
tion, interference with local physiology, 
trauma, etc., as well as the individual’s 
general resistance against tuberculosis, 
are factors that determine whether or 
not an active lesion may occur. Resistance 
against such invasion and attempts at 
healing may be manifest in any organ, 
even in the brain and meninges. In some 
locations this is less successful, or more 
difficult, than in others. Whenever gross 
destruction of tissue has occurred, recovery 
becomes more difficult, or impossible. 

There is a wide discrepancy between 
the number of people infected with tubercle 
bacilli and those who develop clinical 
signs of this disease. A large proportion 
of the population at some time are infected 
with tubercle bacilli, but a small number 
develop active tuberculosis. 


CLINICAL FINDINGS WITH EARLY LESIONS 
OF RENAL TUBERCULOSIS 


The early lesions of renal tuberculosis, 
such as those in the lungs and most of the 
other organs, are symptomless, or at least 


* Read before the New York Branch, American Urological Association, February 23, 1933. 
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are without symptoms of sufficient inten- 
sity to attract the patient’s attention. 
Sometimes early, or later as the disease 
progresses, there may be evidence of a 
mild toxemia with the associated con- 
stitutional symptoms of low grade fever, 
malaise, fatigue, loss in weight, etc., 
the same as with any other tuberculous 
infection, though symptomatically there 
is nothing to localize the source of the 
infection, or to draw the attention to foci 
in the urinary tract. At this time the 
urine may show a few leucocytes, occa- 
sionally red blood cells, and from time to 
time tubercle bacilli appear in small 
numbers. These are rarely found by 
microscopic examination, but are demon- 
strable followimg guinea-pig inoculation, 
or after careful cultural methods have 
been employed. Inflammatory elements 
may not be present constantly in the urine, 
but are found intermittently, as small 
lesions open, drain, and then temporarily 
close again. 

The asymptomatic earlier stages, and 
the scarcity of symptoms in the more 
advanced lesions (until bladder infection 
is well established) mean that the earlier 
lesions of renal tuberculosis are not fre- 
quently recognized in urological practice. 
The late lesions are seen and are recog- 
nized. Patients with the early lesions do 
not present themselves because they have 
no distressing symptoms causing them 
to seek advice. If the urologist wishes to 
study the early lesions of tuberculosis of 
the kidney, and to follow their develop- 
ment, he must seek the patient, and not 
wait for the patient to come to him. 
The earlier changes of pulmonary tuber- 
culosis are now being discovered during 
routine studies of individuals who have 
no apparent symptoms of disease. The 
tuberculosis sanatorium, where patients 
require an average residence of two years, 
offers the only ideal opportunity for a 
comparable study of the genitourinary 
organs. Unsuspected renal tuberculosis 
may be masked by and associated with 
other conditions such as ureteral stones, 
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hydronephrosis, pyonephrosis, pyelitis, 
pyelitis of pregnancy, Neisserian infection 
of the urethra and prostate, acute ei- 
didymitis, cysts of the kidney, and renal 
tumors. 


PATHOLOGY 


The best description of microscopic 
pathology of early lesions of renal tuber- 
culosis appears in the published articles of 
E. M. Medlar and his associates. Their 
thorough, careful work has not been 
sufficiently appreciated. Bacterial emboli, 
whether tubercle bacilli or other organisms, 
lodge in the tiny vessels of the various 
zones of the kidney. The relative pro- 
portions of involvement are: cortical zone, 
75 per cent; cortico-medullary, 13 per 
cent; medullary zone, 11 per cent. These 
proportions bear a direct relationship to 
the size and number of blood vessels in 
the various zones. Bilateral involvement 
is the rule, rather than the exception. 

The gross examination of the kid- 
ney, when it harbors early lesions of 
tuberculosis, may exhibit no pathological 
changes that are visible to the naked eye. 
If a kidney is hurriedly removed at this 
time, because the catheterized ureteral 
urine from this side contained tubercle 
bacilli, the pathologist may suggest that 
the wrong kidney has been sacrificed. 
Microscopic sections taken here and there 
through this kidney may reveal no patho- 
logical changes, while a careful study of 
large numbers of serial sections will 
always reveal the presence of tiny multiple 
tuberculous foci. 

This tiny lesion may be found clinically 
in 70 per cent of both kidneys if careful 
repeated examinations are made. The 
earlier and the more carefully the patient 
is studied, the greater will be the incidence 
of bilateral infection. These lesions need 
not be the same in both kidneys as to size, 
position, intensity, or rate of progression. 
Reflux up the ureter with secondary 
infection from the bladder is not necessarily 
an explanation of tuberculosis in the second 
kidney, nor the cause of its appearance 
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or (evelopment following the removal of 
the cuberculous mate. In this stage of the 
disease, complete healing of tiny non- 
destructive lesions undoubtedly occurs 
in the kidney, as well as in other organs. 
This healing of small lesions is dependent 
upon constitutional resistance against 
tuberculosis, as well as upon the number, 
size and location of the implants in the 
kidney, plus the virulence of the bacilli 
involved, the local blood supply, and 
other conditions in the infected area. 
During this early period of infection, 
lesions may heal completeiy before pro- 
ducing symptoms of clinical renal tuber- 
culosis, or they may progress until tissue 
destruction occurs, which is one of the 
later tissue changes producing symptoms 
and clinical findings more frequently recog- 
nized by the urologist. When tissue destruc- 
tion or phthisis develops in a lesion in the 
kidney, complete healing probably never 
occurs, since mechanical factors associated 
with destruction of tissue and interference 
with blood supply prevent it. This state- 
ment does not imply that no attempt at 
healing is made in the kidney when tissue 
destruction occurs. We know that here, 
as well as in other organs, an attempt is 
made at encapsulation of the lesion. 
Therefore, a destructive renal tuberculous 
lesion in a patient with good resistance 
may be held in abeyance and may not 
progress for years. Occasionally we see a 
tuberculous abscess in the kidney walled 
off so thoroughly that for long periods 
tubercle bacilli and inflammatory products 
are absent from the urine. These may 
suddenly reappear when the abscess again 
drains into the renal pelvis. When local 
and general resistance against tuberculosis 
is lost or absent, lesions may progress 
rapidly. We have observed the complete 
destruction of a kidney in four months. 
After a period of time, owing to constant 
contact with urine laden with tubercle 
bacilli, the ureteral orifice, the bladder 
mucosa about it and the base of the bladder 
in the region of the trigone become irri- 
tate”, and are finally infected with tubercle 


Thomas & Kinsella—Tuberculosis American Journal of Surgery 


113 


bacilli. The ureter may gradually lose its 
tone, become thick walled, tortuous and 
dilated or localized stricture formation 
may develop at the ureterovesical valve 
or elsewhere in the lumen. With permanent 
occlusion of the ureter, constant reinfection 
of the bladder from the kidney ceases, 
so that bladder symptoms subside in a 
manner similar to the situation following 
nephrectomy for unilateral renal tuber- 
culosis. The inflammatory process in the 
bladder may progress with eventual in- 
volvement of the mucosa of the base and 
urethral opening; this produces burning 
and frequency of urination with terminal 
dysuria, which may be the first symptoms 
noticed by the patient. In spite of con- 
siderable inflammatory involvement of the 
mucosa of the bladder trigone, symptoms 
may be present only when the fluid intake 
is deficient, or when the urine becomes 
concentrated, or infections are present 
elsewhere. Extensive tuberculous disease 
of the kidney may produce little inflamma- 
tory involvement of the mucosa surround- 
ing an ureteral orifice or the bladder; 
contrariwise, inflammatory lesions in these 
areas may develop early, secondary to 
small lesions in the kidney. The extent of 
bladder involvement apparently is in no 
way related to the size of the kidney 
lesion. Patients with extensive bladder 
involvement may continue for months or 
even years with few or even no distressing 
renal symptoms. Extensive tuberculous 
ulcerative lesions of the bladder mucosa are 
occasionally associated with tuberculous 
involvement of the prostate and genital 
tract with minimal kidney pathology. 


DIAGNOSIS (COMPREHENSIVE PROGRAM 
NECESSARY) 


Care and perseverance are necessary to 
establish the early diagnosis of urogenital 
tuberculosis. A comprehensive program 
of such studies has been outlined in 
our previous communications. It consists, 
essentially, of a very thorough search 
of the urine for tubercle bacilli. The 
sediment of bladder urine which contains 
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cellular elements obtained from any and 
all patients harboring a tuberculous lesion, 
or from those who clinically present any 


f 


Fic. 1. Ureteral catheters are constantly flushed with 
distilled water as they are passed through cystoscope, 
bladder, and ureters. 


evidence of extrapulmonary metastases 
of tuberculosis is repeatedly injected into 
guinea pigs. It is manifestly unnecessary 
to look for tubercle bacilli in ureteral 
urine unless they are demonstrable in 
urine from the bladder. Once an individual 
is recognized as having a urinary tuber- 
culosis, a thorough, complete urological 
survey must be made to localize the 
lesion or lesions and their type, character, 
extent, etc. This survey should include 
a complete history since early childhood, 
x-ray of the kidneys, ureters and bladder, 
blood urea and NPN determination, phenol- 
sulphonthalein test, cystoscopic examina- 
tion with bilateral ureteral catheterization 
and the collecting of large specimens of 
ureteral urine, while differential kidney 
functional tests and bilateral pyelouretero- 
grams should be made. 

In these studies the interpretation of 
findings is important, and should be 
properly evaluated in relation to renal 
tuberculosis. The following are examples 
of some of our interpretative difficulties: 
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first, the absence of inflammation, swelling 
or other change around the ureterovesical 
opening does not exclude the presence of 


Fic. 2. Bladder is over-distended with methylene blue 
solution. Patient in Trendelenburg position in an 
attempt to produce reflux. Operator watches end of 
ureteral catheters for evidence of methylene blue. 


tuberculosis in the kidney on that side. 
The typical golf-hole meatus or ulceration 
around it is evidence of late, rather than 
early involvement. Second, if contamina- 
tion of the ureteral catheters from bladder 
urine and false positive reports are to be 
avoided, the catheters, after careful sterili- 
zation, are filled and continuously flushed 
with a sterile solution, as they are passed 
through the cystoscope and into the 
bladder, ureteral orifice and through the 
ureter. (Fig. 1.) Following this, the first 
urine coming from the catheter should be 
discarded. Third, reflux from the bladder 
to the kidney pelvis must be disproved 
if the results of the examinations of each 
ureteral urine are to be properly inter- 
preted. (Fig. 2.) This may be done by 
distending the bladder with a_ strong 
solution of methylene blue while the 
ureteral catheters are in place. The urine 
obtained through the ureteral catheter 
must be watched carefully for any evidence 
of contamination by this dye. The occur- 
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rence of reflux must seriously discount 
any positive findings in the urine specimen 
obt.ined, as it is undoubtedly contaminated 
wit urine from the bladder. Reflux has 
been observed in 12 per cent of our 
examinations. Fourth, large ureteral speci- 
mens of urine must be collected. A large 
specimen resulting from a long period of 
collection is of greater value and gives a 
better chance of obtaining tubercle bacilli, 
if present, than one of the same amount 
collected over a very short period following 
a forced fluid intake. Careful microscopic 
examination, Ziehl-Neelsen stain, and 
guinea-pig inoculation should be made 
with the sediment from both specimens. 
Fifth, differential functional tests must 
be carefully evaluated. Diminution of 
kidney function (obtained with dye tests) 
due to tuberculosis per se occurs late in 
the disease, and a considerable portion 
of the kidney may be involved although 
the functional dyes tests are normal. 
On the other hand, an amyloid nephrosis, 
the result of chronic tuberculous suppura- 
tion elsewhere, may seriously reduce the 
function of the kidney containing a rela- 
tively small lesion of active tuberculosis. 
Sixth, there may be a tuberculous lesion 
in the kidney although the injection of 
sediment from a single ureteral specimen 
of urine, obtained from the kidney, results 
in a negative, guinea pig test. Repeated 
tests are necessary to be certain that the 
kidney is negative. Seventh, patients with 
good kidney function may have bilateral ret- 
rograde pyelograms made, without doing 
any damage to the kidneys or to the 
patient. Retrograde pyelograms present a 
valuable aid in the diagnosis, repeated 
observation, and classification of lesions 
of renal tuberculosis. Eighth, intravenous 
urography is of little value in the diagnosis 
of minimal lesions of renal tuberculosis, 
but may be of great value with more 
extensive lesions, particularly tuberculous 
pyonephrosis, ureteral tortuosities, and 
obstructions which prevent ureteral 


catheterization. 
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CLINICAL TYPES OF LESIONS OF RENAL 
TUBERCULOSIS 


Clinically, by means of the pyelogram 
we are enabled to recognize two general 
types of lesions of renal tuberculosis, 
non-destructive and destructive. It is 
impossible to differentiate these by history, 
physical examination, studies of the urine, 
functional tests, or by any other examina- 
tion save the retrograde pyelogram. The 
non-destructive type of tuberculous lesion 
of the kidney produces no pyelographic 
deformity or filling defect. Time and re- 
peated pyelograms will determine whether 
or not this lesion may later become 
destructive. Filling defects of destructive 
renal lesions of tuberculosis as shown 
on the film following pyelography, may 
be separated into three classes according 
to the nature of the tuberculous lesion 
presented: (1) an ulcerative lesion (Fig. 3) 
(2) cortical abscess (Fig. 4a and B) (3) 
tuberculous pyonephrosis (Fig. 5). An 
ulcerative lesion on the tip of the pyramid 
creates a rather characteristic constant 
filling deformity with a hazy irregular 
margin of one of the cups. (Fig. 3.) This 
lesion is small and may be recognized with 
certainty only after repeated pyelographic 
examination. Because this ulcer is con- 
tinuously open and in communication 
with the kidney pelvis, tubercle bacilli 
are constantly present in the urine, though 
not necessarily in large numbers. If un- 
associated with other lesions in the kidney, 
the amount of pus in the urine is not large. 
The cortical abscess is visualized on the 
pyelogram as a filling defect or an accessory 
pocket, coming off from the normal calyx 
or pelvic shadow with or without demon- 
strable direct connection. Sodium iodide 
may or may not remain in this pocket so 
that it may be visualized on films taken 
after aspiration of the pelvis. These 
cortical abscesses vary in size from those 
extremely small, 2-3 mm. in diameter, to 
huge excavations. Their visualization de- 
pends upon the patency of their com- 
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munication with the kidney pelvis or 
calyces, consequently they may be seen 
on one pyelogram and subsequently absent 


Fic. 3. Ulcerative lesion at tip of uppermost calyx of 
right kidney. Repeated pyelograms were made before 
location of lesion was determined. No progress in 
lesion for one year, but repeated urinalyses always 
revealed tubercle bacilli. Nephrectomy done. Gross 
and microscopic examination of kidney showed a 
small lesion as localized by pyelogram. 


on another. If an encapsulated abscess is 
moderate or large in size, there is other 
evidence of pyelographic deformity similar 
to that exhibited by a solitary cyst or 
tumor, but if small, it may be overlooked. 
If the abscess is small in size, or connected 
to the kidney pelvis through a small 
opening, it may drain intermittently, 
so that clinically, these patients may have 
periods of normal, or relatively normal 
urine, with intercurrent attacks of pyuria 
and tubercle bacilluria. If the intervals 
between the drainage of these abscesses is 
long, the patient may exhibit improvement 
of the bladder symptoms during this 
interval. Tuberculous pyonephrosis gives 
a pyelographic deformity easily demon- 
strable, either by retrograde or intravenous 
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urography. It is accompanied by con- 
tinuous pyuria, with tubercle bacilli in 
the urine. There may be considerable 
thickening and dilatation of the ureter, 
with or without stenosis or obstruction. 
Any combination of these three clinical 
types of lesions may occur. 


GENITAL TUBERCULOSIS 


The constant association of genital and 
renal tuberculosis in the male is not 
recognized often enough. It occurs with 
surprising frequency if careful and thor- 
ough studies are made; in fact, so constant 
is the association, and so often is the renal 
lesion manifestly much older than the 
lower tract involvement, that the question 
naturally arises as to whether the renal 
involvement does not precede the genital 
lesion. Genital tuberculosis in the male is 
revealed primarily as an _ epididymitis, 
and probably never involves the epididymis 
alone, except in rare instances of direct 
hematogenous infection to this organ. 
Epididymitis is usually associated with a 
vasitis, seminal vesiculitis and tuberculosis 
of the prostate. This association is common 
and may easily suggest that the prostatic 
and seminal vesicle involvement ante-date 
the epididymitis, the latter occurring as an 
extension along the vas deferens. The high 
incidence of involvement of the second 
epididymis (60+ per cent) again raises 
the question: “Where is the primary 
lesion in the genital tract?’ We believe 
that epididymitis develops routinely as a 
retrograde extension from the prostate 
and seminal vesicles the same as Neisserian 
and other types of epididymitis. The 
high incidence of tuberculous involvement 
of the kidney among patients with prostatic 
and genital tuberculosis lends weight to 
the theory that the sequence of such 
lesions may very well be (1) hematogenous 
involvement of the kidney; (2) tubercle 
bacilli in the urine; (3) infection of the 
prostate through the prostatic ducts fo!- 
lowed by seminal vesicle and epididymal! 
involvement. 
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urethroscopic examination of patients 


with genital tuberculosis reveals many 


dilated prostatic ducts, and occasionally 


Fic. 
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if there is a functionally sound non- 
tuberculous contralateral kidney, if the 


patient has no active local or general 


4B. Fic. 4c. 


Fic. 4a. Small cortical abscess in mid-portion of right kidney. No urinary symptoms, lesion quiescent for one 
year. Severe respiratory infection, lowered resistance, and predisposed to activtiy, so that progress of lesion 
again was noted. Nephrectomy necessary after two years’ observation. Gross specimen reveals lesion as 
visualized by pyelogram. B. Small cortical abscess, requiring nephrectomy. c. Residual sodium iodide retained 


in abscess cavity. 


a prostatic abscess. Tuberculous lesions 
of this type in the prostate drain into 
the posterior urethra, and produce a 
mild pyuria and bacilluria in passed 
specimens. The two glass test has been 
valuable, as in other urological work, 
in differentiating the source of pus. The 
occasional association of lesions of tuber- 
culosis in the prostate, with bladder 
ulcers, without extensive involvement of 
the kidney, suggests the possibility of 
contamination and possible infection of 
the bladder from the prostate. 


TREATMENT 


_ Unilateral destructive renal tuberculosis 
is a surgical lesion requiring nephrectomy, 


tuberculosis, and if other conditions will 
permit an operative procedure of this 
magnitude. Under these conditions ne- 
phrectomy is not an emergency measure, 
so that ample time may be taken to obtain 
accurate information concerning the pa- 
tient as a whole, and the condition of 
the opposite kidney before surgery is 
undertaken. The time for surgical treat- 
ment must be judiciously chosen. If there 
is active pulmonary tuberculosis or activity 
elsewhere, it is advisable to wait until the 
patient has manifested his resistance by 
arresting and making inactive any demon- 
strable active lesions. 

Non-destructive renal tuberculosis, even 
if unilateral, is not a surgical lesion and 
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should not be treated as such. Con- 


stitutional treatment should be instituted 
and the condition watched carefully from 


Fic. 5. Tuberculous pyoureter and pyonephrosis. 
Nephrectomy advised at once as no evidence of 
tuberculosis was found in contralateral kidney. 


time to time to ascertain whether or not 
destruction is occurring. If a very small 
destructive lesion is found, the question 
of surgical extirpation or watchful waiting 
becomes one which is frequently difficult 
to decide. Such lesions may constitute 
only 1 to 5 per cent of an otherwise normal 
kidney. With the high incidence of bilateral 
implantation in the kidney it would seem 
unjustifiable in the light of our present 
knowledge to sacrifice the kidney imme- 
diately for such a small lesion. If the 
patient’s tuberculosis is treated, the small 
lesion or lesions may be held in abeyance 
almost indefinitely. The patient, however, 
must be treated intensively for his tuber- 
culosis and the progress of the lesions 
must be watched at regular intervals. 
If the lesions progress and the other 
kidney is functionally sound, then ne- 
phrectomy must be undertaken. Since no 
emergency occurs in this instance except 
when accompanied by acute ureteral ob- 
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struction or hemorrhage, there is ample 
evidence at hand to warrant the con- 
servative observation of the patient with 
lesions of this character until we have 
learned just what is occurring. If the 
patient receives treatment for general 
tuberculosis, such waiting does not jeop- 
ardize his life, nor, so far as we know, 
does it add any possible chance of involve- 
ment of the second kidney. If bilateral 
involvement of the kidney is _ found, 
the question of conservative treatment 
of the patient becomes all important. If 
the lesion be extensive on one side with 
complete kidney destruction, and the 
contralateral kidney shows a non-destruc- 
tive lesion with good function, and the 
patient has built up resistance against 
tuberculous lesions manifested elsewhere 
in the body, then nephrectomy is justi- 
fiable, provided surgical treatment is pre- 
ceded and followed by general hygienic 
measures. The same might possibly be 
the treatment prescribed if the contra- 
lateral kidney showed only small evidence 
of destruction with excellent function, 
if the original kidney were practically 
destroyed and marked evidence of resist- 
ance against tuberculosis were present. 
On the other hand, if the bilateral lesion 
is small on both sides, or small on one 
side and moderate on the other, surgery 
should not be undertaken. The duration 
of life of the patient with bilateral renal 
tuberculosis is determined to a_ large 
degree upon the amount of residual good 
functioning kidney tissue which he pos- 
sesses. A tuberculous kidney frequently 
contains a large amount of good func- 
tioning renal tissue so that two tuber- 
culous kidneys provide the patient with a 
greater reserve and consequently a longer 
life than one. Constitutional treatment, 
heliotherapy, and the careful cooperation 
of the patient with bilateral renal tuber- 
culosis may prolong his existence for 
several years. 

The anesthetic chosen for operations 
for renal tuberculosis should consider 
the pulmonary condition present so that 
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it ray not be traumatized. Spinal block 


anesthetic of choice for the patient 
with pulmonary involvement. Ethylene 
and nitrous oxide are next best, and ether, 
becouse of its irritating action on the 
tuberculous lung, is rarely used. 

During nephrectomy for renal tuber- 
culosis, great care must be taken not to 
contaminate the wound with tuberculous 
material from the kidney, the kidney 
pelvis or the ureteral stump. Any of the 
perinephritic fat which is infected should 
be excised. If the ureter is involved, as 
much as possible of this structure should 
be removed at the time of the nephrectomy. 
It should be sectioned with a cautery 
between ligatures and its distal portion 
injected with phenol which destroys its 
lumen and contained infectious material. 
It has been our practice to encase the 
remaining ureteral stump in a Penrose 
type hollow tube drain. This drain is 
tied securely around the ureteral stump 
and then is brought out at the lower angle 
of the incision. This sleeve of gutta percha 
protects the adjacent tissues from con- 
tamination from the remaining ureter, 
should a slough occur, or the ligatures 
loosen. The Penrose tube drain is allowed 
to remain in place until a tract is well 
established from the cut end of the ureter 
to the skin edge, thereby avoiding con- 
tamination of the general wound before 
it is thoroughly healed. This tract heals 
promptly after the removal of the Penrose 
tube and has not been the cause of a 
persistent draining sinus. The necessity 
for subsequent partial ureterectomy be- 
cause of persistent bladder symptoms 
becomes greatly reduced when the ureteral 
stump Is destroyed by phenol injection. 
A large poorly draining tortuous lower 
ureter not treated in this way may act 
as 2 residual focus for continued vesical 
Irritation. 

We have used coarse silk stay sutures 
for the skin and fascia. These are double 
figure of eight types but are tied over 
buttons. They are tied long so that they 
ma\ be loosened or tightened at will and 
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are allowed to remain in place for several 
weeks, sometimes for months. 

When tuberculous infected wounds with 
resulting draining sinuses develop following 
nephrectomy, the treatment is as follows: 
first, the patient’s general condition is 
improved by constitutional treatment and 
heliotherapy. Second, if under this regime 
the sinuses do not heal, they are re- 
visualized with opaque material to deter- 
mine their size, direction and extent. 
Third, the previous nephrectomy incision 
is reopened, the sinuses and their sur- 
rounding tissue are excised with the 
surgical endotherm, and any residual 
infected tissue destroyed with bipolar 
diathermy. If all of the sinus tracts can 
be excised without contamination of the 
wound it may be closed by primary suture. 
If not, or if any residual tuberculous 
material remains which cannot be excised, 
the wound is then packed wide open 
with iodoform gauze and the packing 
continued until healing by granulation 
occurs from the base. These wounds should 
be treated with sterile operative technique 
at the time of dressing to avoid all second- 
ary infection. When no secondary infection 
is carried into the wounds it is surprising 
how rapidly they heal following packing 
and heliotherapy. 

Heliotherapy either from natural or 
artificial sources as a preoperative and 
certainly as a postoperative measure is 
to be highly recommended if the patient’s 
pulmonary condition will permit. 

The treatment of persistent residual cystitis 
by palliative measures such as irrigations, 
oil instillations, etc., may give some 
symptomatic relief, but unless gently 
done, avoiding trauma and over-distention, 
these may be the cause of irritation rather 
than comfort. An unrecognized tuber- 
culous process in the remaining kidney or 
in the lower tract may be sufficient to 
cause a continuation of distressing bladder 
symptoms. Direct radiation by sun or 
artificial sources to the bladder mucosa is 
of some value. The bladder mucosa is quite 
tolerant to actinic light, but this is some- 
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times difficult to give properly, and requires 
repeated instrumentation which may 
add irritation to the already hypersensitive 
bladder and urethra. We are experimenting 
with irradiated oils that are to be instilled 
into the bladder. In a few instances because 
of persistent vesical involvement with or 
without hemorrhage, we have found that 
light fulguration of the ulcerated areas 
has been followed by increased comfort 
to the patient and marked improvement 
in the local condition of the bladder, in 
one instance in spite of tuberculous in- 
volvement of the remaining kidney. 
Splinting will rest the bladder, and 
control the frequency of urination and 
other distressing symptoms. This cannot 
be used if inflammation has extended 
very far into the urethra. It is accomplished 
with a permanent catheter, which must be 
held in the urethra by some comfortable 
method. Four feet of rubber tubing is 
connected to the catheter with a glass 
connector, and the other end of the 
rubber tube ends in a u or y shaped glass 
tube. The latter is hung over the top 
rim of an enema can, or other receptacle 
which is raised just high enough above 
the level of the reclining patient so that 
at deep inspiration, or during coughing, 
a few drops of urine are spilled from the 
end of the glass tube into the enema can. 
This method, will, after some patience on 
the part of the patient, control distressing 
bladder symptoms. We made a two way 
gold catheter for one female which per- 
mitted medication of the bladder without 
disturbing the splint. When patients learn 
to use this splint, they will not give it up. 


TREATMENT OF GENITAL TUBERCULOSIS 


The abscesses of tuberculous epididy- 
mitis should be aspirated with a syringe 
and needle to reduce tension and to remove 
necrotic material. In some instances this 
is sufficient to control the suppuration. 
If the adjacent scrotal skin becomes 
involved, open drainage may be necessary. 
This is usually followed by persistent 
draining sinuses, which later may require 
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excision of the involved area of skin and 
the sinus together with epididymectom y, 
Castration should not be performed unless 
the testicle is extensively involved. Surgical 
extirpation of the proximal portion of tne 
vas, prostate, and seminal vesicles is 
inadvisable at the present state of our 
knowledge, as this is too radical a type of 
surgery for the areas involved. Under 
constitutional treatment and heliotherapy, 
these lesions frequently subside, partic- 
ularly after the removal of the epididymis. 
The high incidence of bilateralization 
of the epididymal lesion suggests the 
possibilities of a prophylactic vasectomy 
on the second side before the epididymis 
becomes diseased. 

The surgical treatment of tuberculous 
processes anywhere in the body never removes 
all of the tuberculosis present: hence con- 
stitutional treatment both before and 
after surgery should be instituted, when 
possible, to enable the patient to take 
care of the residual tuberculosis. Better 
results will be obtained if this procedure 
is followed. 

For twelve years we have _ studied 
patients who were suffering from renal 
and other forms of tuberculosis. Yet we 
cannot feel that the information we have 
obtained is conclusive. From a clinical 
standpoint we can only offer you the results 
of our studies, and our interpretation of 
them. With this end in view, we will 
summarize briefly the outcome of our 
work: 

1. There is an early, or “invasion” 
stage of renal tuberculosis, just as there is 
with any other type of this infection. 
This period may be symptomless, but a 
careful search will reveal clinical findings 
that are sufficient for a diagnosis. 

2. The progress of lesions of tuberculosis 
is slow. 

3. Tuberculosis of the kidney does not 
present a pathological picture different 
from tuberculosis of other organs. When 
one studies tuberculous infection of other 
organs, or tissues, this fact becomes 
apparent. A local infection with tuberc:e 
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_ is not a local disease, but a local 

‘estation of a general disease. 

d in conclusion, we must remember 

the urologist has not had an oppor- 
tunity to study early lesions of tuber- 
culocis, because only the late ones occur 
in his practice. He should concern himself 
witli the study of the early renal lesions of 
tuberculosis, and should be a prominent 
member of the staff of every institution 
caring for tuberculous individuals. After he 
has had this opportunity for study, there 
will be fewer occurrences of advanced 
lesions of tuberculosis of the genitourinary 
tract, and many kidneys and many lives 
will be saved. Patients now invalids 
because of unhealed tuberculous cystitis 
will be well. If the urologist is allowed to 
observe genitourinary tuberculosis’ in the 
early stages, he will be able to say in this 
instance as in other cases requiring surgical 
treatment, “The victory in surgery Is 
not in removing an organ or tissue, but in 
saving it.” 
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DISCUSSION 


Dr. A. Hyman: The viewpoint of Doctors 
Thomas and Kinsella on renal tuberculosis as 
expressed in the paper of the evening differs 
in some respects from concepts in general 
acceptance; in others, they seem to be in accord. 
Wherein, then, do we differ or agree in our 
concepts of this important question? 

Let us first take up the question of excretory 
bacilluria, which has been a bone of contention 
for many years and, to my mind, has not yet 
been definitely settled. For many years it 
was believed that tubercle bacilli could be 
excreted by perfectly normal kidneys. Medlar 
in 1924 established the fact by experimental 
work on guinea pigs that where an actual 
bacilluria existed, in every case a definite lesion 
existed, sometimes only microscopic in the 
kidney. Opposed to this are reports in the 
literature refuting this assertion. Kieleuthner 
in 14 cases in which he studied excretory 
bacilluria, obtained careful and complete 
autopsies without finding any evidences of 
either renal or genital tuberculosis. Fullerton 
and Hellier examined 18 cases of advanced 
tuberculosis and found that in 9 instances 
there was a positive guinea-pig test. At 
autopsy, six showed no kidney lesions. Wildbolz 
reported finding tubercle bacilli from a diseased 
stone kidney. After pyelotomy, the urine 
became clear and guinea pig tests one and one- 
half years later were negative. To really study 
excretory bacilluria in the proper way, studies 
should be made on a series of female patients 
to avoid possible contamination from the 
genital tract. In a series of 500 autopsied cases 
of pulmonary tuberculosis, lesions in the uterus, 
ovaries or tubes were only found in 6 instances. 

Next as to the distribution of renal tuber- 
culosis: For so many years it has been uni- 
versally accepted that in a great majority of 
instances renal tuberculosis was a unilateral 
condition. Then Medlar upset this contention 
by showing that in 88 per cent of his animal 
experiments the disease was bilateral. Up until 
then, it was pretty generally agreed by compe- 
tent observers the world over, that only 10 
to 15 per cent were bilateral. Wildbolz alone, 
in over 1000 cases, found only 12 per cent 
bilateral. Raffin collected 669 cases of renal 
tuberculosis that came to autopsy and in 348 
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or 52 per cent of the cases later in the course of 
the disease, the disease was still unilateral. 

How such wide discrepancies, on the one 
hand almost go per cent of bilateral involve- 
ment, on the other, 10 to 15 per cent? The only 
explanation is that we are dealing with totally 
different types of tuberculous infection. In 
experimental guinea pigs, the type is that of a 
disseminated miliary tuberculosis, whereas in 
the human we are dealing with a slowly 
developing chronic progressing caseous cavern- 
ous tuberculous lesion. The first type as 
described by Medlar is essentially a cortical 
lesion, whereas the reverse holds for surgical 
tuberculosis where the disease is usually 
limited to the medulla or papillary zone. In at 
least 10 per cent of patients with tuberculosis 
coming to autopsy there are lesions of a 
generalized tuberculosis in the kidneys. 

Now as regards the healing of tuberculous 
lesions. Beer, Cabot and others have called 
attention to the fact that a clear-cut distinction 
exists between the lesions of Medlar which heal, 
and those diagnosed by clinicians as surgical 
tuberculosis. In the former instances the 


lesions are closed and do not communicate 
with the renal pelvis, the communication being 


indirect with the tubules. As far as is known, 
no specimen has been shown which showed 
healing of a lesion communicating with the 
pelvis. 

The failure to properly interpret clinical 
findings has repeatedly led clinicians astray 
and has suggested the belief that occasionally 
patients suffering from renal tuberculosis have 
been cured by non-surgical measures. Tubercle 
bacilli may be present in ureteral catheterized 
specimens under three conditions, even though 
their presence usually indicates a renal tubercu- 
losis. First, as excretory phenomenon (question- 
able); second, when there is a tuberculous focus 
in the genital or urinary tract by contamina- 
tion or ureteral reflux; third, when tuberculosis 
is present in the kidney. Ureteral reflux is a 
real condition, even with the catheter high up 
in the pelvis. Thomas admits such a condition 
in II per cent of cases and 13 per cent of 
Bumpus’ series. We have encountered it any 
number of times, despite excessive care. 
Brasch reported that in 18 per cent the second 
apparently healthy kidney gave positive 
guinea-pig tests. Only a few of these cases 
subsequently developed renal tuberculosis. 
We also have had a similar experience. Tuber- 
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cle bacilli were found in the bladder urine in 
13 per cent of prostatic and seminal vesicle 
infections. Of course no one with experience 
would advise nephrectomy on findings of a 
few tubercle bacilli or positive guinea-pig 
inoculation. Other factors must be taken into 
consideration: pus, blood, albumin, functional 
tests and pyelography. Intravenous urography 
has been found of less value in early cases than 
retrograde pyelography. We do not advocate 
repeated bilateral retrograde pyelograms. Our 
feeling is that there is always a certain amount 
of trauma produced, and we have seen some 
nasty reactions. One case pyelographed in 
another hospital and then seen by us, developed 
a general miliary tuberculosis following re- 
peated catheterization of a strictured tuber- 
culous ureters. Seven deaths have been reported 
in the literature following retrograde pyelog- 
raphy. Recent experimental work along these 
lines has been reported by Allan and Mont- 
gomery from the Mayo Clinic. They were 
investigating tuberculous bacilluria using avian 
tubercle bacilli. In the first experiment, the 
guinea pigs were given a heavy dose of avian 
tubercle bacilli intravenously, following which, 
catheterized specimens of urine were taken and 
cultures made. In 2 instances out of 5, typical 
bacilli of avian tuberculosis were obtained. 
In another such series in which a larger dose 
was used, 26 positive results were obtained in 
31 cases. This result was at such striking 
variance with the commonly accepted opinions 
concerning bacilluria from tubercle bacilli, 
that a further experiment was planned with 
the intention of removing what seemed to be 
the only likely source of error, namely, the 
trauma secondary to catheterization and the 
resultant possibility of passage into the urine 
of leucocytes containing bacteria from abraded 
surfaces. Another series of animals were 
injected with tubercle bacilli and then killed 
at various times corresponding to the time of 
catheterization in the previous series, and urine 
withdrawn from the bladder. No _ positive 
cultures were obtained. There is no question 
but that repeated instrumentation may stir up 
a latent tuberculous process into activity. 

As regards treatment. Treatment of uni- 
lateral renal tuberculosis by nephrectomy has 
been placed on an unassailable foundation 
during the last twenty-five years. Where there 
was doubt as to the frequency of the incidence 
of unilateral involvement naturally there were 
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sceptics who preferred medical measures. As 
ously stated, no definite case of healed 
‘cal renal tuberculosis has been produced. 
parent cures by ureteral occlusion or tempo- 
rary caliceal occlusions may occur, but 
tuberculosis is still present and may often 
flare up. To reiterate that because the lesions 
are hematogenous in origin and therefore must 
be bilateral, is illogical as it is well known that 
Staphylococcus aureus embolic abscesses of 
the kidney are almost always unilateral, only 
4 bilateral invasions occurring in 80 cases of 
ours. Bearing on the question of bilateral 
involvement, the following reports are of 
interest: Wildbolz, in a series of 600 cases 
nephrectomized for renal tuberculosis, deter- 
mined that where the second kidney at the 
time of operation was perfectly normal, only 5 
patients (1.5 per cent) subsequently developed 
tuberculosis of the other kidney. Israel, 
investigating this question in a large collection 
of cases, found the incidence practically similar 
(1.6 per cent). In our series of 109 nephrec- 
tomies for unilateral tuberculosis, 17 cases 


subsequently developed involvement of the 
other kidney. What have been the results of 
medical treatment? Pearsons in 1925 pointed 
out that 85 per cent of cases treated so were 


dead in five years. Wildbolz reported 36 
unoperated cases, 58 per cent of which died 
within five years. Compare this to figures 
showing 60 to 70 per cent cures after ten years 
following nephrectomy. 

The teaching that medical treatment should 
be given preference in definitely diagnosed 
renal tuberculosis can only lead to disastrous 
results. Those who advocate medical treatment 
should bear in mind that temporizing with 
unilateral tuberculosis, subjecting the patient 
to numerous unnecessary cystoscopies and 
pyelographic procedures, wasting many months 
of valuable time, may lead to such an extension 
of the process as to greatly jeopardize the 
patient’s chance of a cure, and perhaps increase 
the operative hazard 

As regards the development of sinuses or 
wound drainage following nephrectomy, we 
do not attribute their formation to the diseased 
ureter, or to gross spilling at the time of 
operation, or to the tuberculosis of the fatty 
capsule. We are of the opinion that the explana- 
tion is to be found in the traumatic bacillemia 
induced by the operator. As a result of this, 
the tubercle bacilli are deposited in the vascu- 
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lar muscular wound and induce here and in 
deeper tissues a secondary tuberculosis. When 
there is much involvement of the ureter, we 
advocate a complete aseptic nephroureterec- 
tomy, which will be necessary in about 10 
per cent of the cases. 

Dr. Henry G. BucBee: The tuberculous 
lesions of the genitourinary tract with which 
we are all familiar are, as Dr. Thomas has 
said, the more advanced ones in which the 
symptoms and physical findings are more or 
less clearly defined, but the disease has prog- 
ressed in many instances to a stage where 
irreparable damage has been done. Surely the 
future advancement in the treatment of these 
cases depends upon its earlier recognition. 

That the body presents a real resistance to 
the tubercle bacillus and its growth is proved 
by the fact that we are all exposed to its 
presence continually, and are able to resist its 
invasion. That this body resistance should be 
recognized and raised to the limit of the 
individual in dealing with tuberculous lesions, 
when they have occurred, must not be lost 
sight of. 

As Dr. Thomas has said, in the early lesions 
of tuberculosis of the genitourinary tract, 
there are no definite urological symptoms; the 
only finding calling attention to the urinary 
tract is the discovery of tubercle bacilli in the 
urine. I am convinced that if bacilli are present 
they can be found microscopically if a suffici- 
ently careful and prolonged search be made, 
and undoubtedly this should be carried out 
more often, as well as guinea-pig inoculations. 

The possibility of tuberculosis being an 
accompaniment of other urological lesions, 
as growths, calculus, anomalies, etc. should be 
borne in mind. 

In his studies of the pathology of early 
tuberculous lesions of the kidney, Dr. Thomas 
has shown that the minute tuberculous foci 
may be in widely scattered areas, and probably 
in 70 per cent of cases both kidneys are 
involved, emphasizing the necessity of repeated 
studies and of a conservative course in such 
early cases. That many of these minute foci 
heal would seem to be true, as in the more 
advanced cases such as come to us for relief, 
with well-defined symptoms, a large proportion 
are apparently unilateral, as shown by investi- 
gations at that time and the subsequent 
history of the case after nephrectomy. 
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When tissue destruction has once occurred 
in the kidney lesion, Dr. Thomas says that 
complete healing probably never occurs. The 
following two cases are of interest as showing 
an arrest of advanced tuberculous lesions of 
the kidney: 

A male, twenty-two years of age, was first 
examined in 1912. A bladder lesion typical of 
tuberculosis, with ulceration and edema about 
an enlarged rigid left ureteral orifice was found, 
and the urine from this kidney showed pus and 
blood cells, tubercle bacilli and diminished 
function. Repeated examinations were made 
over a period of two years. The first few repeti- 
tions showed tubercle bacilli, but after eighteen 
months they disappeared and were never found 
subsequently. The patient refused operation, 
but three years later, due to repeated attacks 
of left-sided colic caused by the passing of 
plugs of pus (the urine then containing colon 
bacilli), a nephrectomy was carried out, and 
the kidney, after removal, showed cavities 
well walled-off, which had become the seat of 
pyogenic infection and drained poorly. There 
was no active tuberculosis in the kidney as 
shown by pathological examination. 

A second patient, a male of twenty-three, 
had almost an identical history, and the kidney, 
on removal in 1919, showed the same pathology. 

The emphasizing of the pathological changes 
which take place in the ureter and which render 
intermittent kidney drainage a_ possibility, 
as In certain parenchymatous lesions in the 
kidney (both of which allow a subsidence of 
urinary symptoms and a false sense of 
security), is important, as is also the fact 
that the extent of bladder involvement 
apparently bears no direct relation to the size 
of the kidney lesion. 

Care and perseverence, and the employment 
of all means of diagnosis at our disposal, are 
important not only in establishing a diagnosis, 
but in showing the extent of the pathology 
present. 

That the retrograde pyelogram is of much 
value in demonstrating the extent of renal 
destruction is true. but it seems to me that it 
cannot always be relied upon and must be 
interpreted with reservation in_ ulcerative 
lesions, as well as pockets not communicating 
with the kidney pelvis. A correlation of the 
symptoms with the pyelograms is important, 
the symptoms being constant and acute in 
ulcerative lesions which drain continuously, 
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yet show little renal involvement as revealed 
by the pyelograms; while the symptoms are 
intermittent where pockets are present, the 
pyelograms showing irregularities only when 
the pockets communicate with the pelvis, 
Intravenous urography is of value in this latter 
type of case. 

In the more advanced types, the pyclo- 
graphic changes are typical. 

It has been my experience that the more | 
see of renal tuberculosis, the more often | 
believe genital tuberculosis to be an associated 
lesion; also that genital tuberculosis is seldom 
localized to one part of the tract. 

We are all agreed that unilateral renal tuber- 
culosis is a surgical lesion requiring nephrec- 
tomy. I am in hearty accord with Dr. Thomas 
in believing that it is not an emergency meas- 
ure. We are dealing with a case of general 
tuberculosis; the patient can and will develop 
a resistance to the disease, and this resistance 
should be brought to its maximum before 
surgery is contemplated. Multiple lesions are 
not necessarily a contraindication to operation, 
but often such patients withstand nephrec- 
tomy exceptionally well. Surgical treatment, 
as Dr. Thomas has said, never removes all of 
the tuberculous tissue. 

The ground taken by Dr. Thomas that non- 
destructive renal tuberculosis, even if uni- 
lateral, is not a surgical lesion and should not 
be treated as one, opens up much ground for 
discussion; for many observers will insist that 
bacteriuria does not exist without the presence 
of a kidney lesion. The statement that evidence 
of invasion of a single calyx should not be 
taken as an indication for nephrectomy and 
that in this type of lesion healing may take 
place if the patient is put under thoroughly 
satisfactory hygienic conditions, must be 
borne out with pathological specimens. Cer- 
tainly such cases must be under constant 
observation and the best of supportive 
treatment. 

I have removed the most active and exten- 
sively involved kidney in three instances of 
bilateral involvement, and all were markedly 
improved when last heard from, one three 
years and two, two years after operation. !n 
one instance of a single kidney with tuber- 
culous foci, the presence of active tuberculosis 
was established in 1914. After repeated exam- 
inations over a period of three years, in each 
of which tubercle bacilli were obtained, su)- 
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sequest examinations over a period of ten 
years showed an absence of bacilli. The 
pati »t died one year ago of uremia and cardiac 
failure. 

It has always seemed to me that the opera- 
tive iechnique in renal tuberculosis should 
involve as little manipulation as possible, that 
one cannot remove all the tuberculous tissue, 
and ihat if the patient’s resistance is increased 
before operation and every line of treatment 
tending to improve the general physical con- 
dition of the patient is employed after opera- 
tion, such patients will be able to cope with 
the secondary foci. 

The operative technique that I have em- 
ployed has been similar to Dr. Thomas’, and 
I agree with him as regards the postoperative 
benefits to be derived from heliotherapy. 

Dr. E. L. Keyes: Dr. Thomas stated in his 
text that genital tuberculosis is not always 
associated with the renal type. Then he said 
in explanation of his charts that it is always so. 
I agree with the text. 

In the second place, he showed us examples 
of an attempt to apply heliotherapy and irra- 
diation treatment to the bladder in tuber- 
culosis. It is my impression that the trauma 
does more harm than the irradiation may do 
good in this type of therapy. 

In speaking of operating on tuberculous 
epididymitis he did not mention curretting. 
I have in mind those patients who have lost 
one testicle and there is evidence of tuberculosis 
of the other. They are alarmed at the prospect 
of losing the other testicle. Light therapy is 
helpful in these cases. But we can save the 
testicle by slitting the scrotum, delivering the 
testicle, sewing the skin gutter-wise to the 
wound and letting it heal, as with a tuberculous 
bone wound. It may require a second operation 
to remove small fragments of tuberculous 
epididymis, but the testicle is saved. 

I like Medlar’s theory of tuberculosis, per- 
haps because it is the only theory. It merely 
says that medical tuberculosis gets well and 
the surgical type, which destroys tissue, does 
not. 

_ It is interesting to note the great difference 
in the rapidity of progress of renal tuberculosis. 
Why do some cases progress slowly and others 
develop rapidly? Dr. Thomas has mentioned 
the resistance of the patient in this connection. 
It is (ficult to estimate such resistance, though 
it is .ndeniably an important factor. The ele- 
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ment of retention seems to me the important 
practical item. 

A few days ago I cystoscoped a woman with 
a tuberculous lesion at the lower end of the 
ureter, tubercle bacilli and pus in the urine. 
Pyelograms showed no lesion of the kidney. 
That the function of that side is equal to the 
other is established by dense excretion—a 
concentration of urine amounting to 8 grams 
to the liter. The disease in this case will 
progress rapidly, because the lesion at the 
lower end of the ureter will cause stricture and 
retention and so foster development of the 
disease above that point. Similar cases with 
no lesion at the lower end of the ureter may be 
much slower in advancing. 

One of my patients illustrates the element 
of retention in the progress of renal tuberculosis 
most markedly. In 1920 a nephrectomy was 
performed for tuberculosis. There were bladder 
lesions. Four years later the bladder strangury 
troubled him so much that I put the remaining 
ureter into his belly wall. He has now gone 
thus seven years. A few months ago phenol- 
sulphonphthalein output from this kidney 
(from which tubercle bacilli are now constantly 
recovered) was better than ever before, this 
despite the fact that both epididymi have been 
involved in the meantime, as well as a rib, and 
two enormous phosphatic stones have had to 
be removed from the kidney pelvis. In the 
face of all this, he still remains well with active 
tuberculosis of the kidney because the ureter 
has dilated and there is no back pressure on 
the kidney. 

I commend Dr. Thomas’ use of bladder 
splints most highly. If we could take a tuber- 
culous bladder out and hang it on a shelf for a 
while, I believe the lesion would heal. The 
bladder splint does just this, and relieves 
symptoms very markedly. 

Dr. N. P. Ratusun: One of the most impor- 
tant points brought out by Dr. Thomas is his 
conservative attitude in approaching these 
problems and in selecting the time for opera- 
tion. I think we are all agreed that the mere 
fact of finding pus and tubercle bacilli in the 
urine from one kidney is not sufficient indica- 
tion for immediate nephrectomy. Patients 
should be prepared for surgery, the resistance 
built up and treatment by various similar 
measures carried out, as Dr. Thomas has 
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One point not stressed by Dr. Thomas is the 
danger of operating on very early cases of 
renal tuberculosis. In one instance | operated 
upon an early case. The patient developed 
miliary tuberculosis, went from bad to worse, 
and died in three months. Many cases are 
saved by delaying a few months, I believe. 

I was glad to hear Dr. Thomas stress the 
value of the pyelogram in estimating the type 
of lesion and extent of damage to the kid- 
ney. I believe this is better than a dye test. 
I think I would hesitate to operate on a patient 
with renal tuberculosis where there was no 
definite pyelographic evidence of a destructive 
lesion. 

Dr. Thomas has suggested several methods 
of treatment for persistent bladder lesions 
following nephrectomy, either with or without 
tuberculosis in the other kidney. These are 
distresssing cases. They are hard to relieve, 
and they suffer acutely. A simple, conservative 
method of treatment which has given me the 
best results is methylene blue administered 
internally and by means of instillations into 
the bladder. Some of the frequency, of course, 
is incidental to a very much contracted bladder. 
I have advised some of these patients to make 
a desperate effort to hold the urine as long as 
possible, to stretch the bladder. This may or 
may not be good treatment. 

My attitude towards epididymitis is perhaps 
different from that of most orthodox urologists. 
I operate on very few, in spite of literature by 
Dr. Kretschmer and others indicating this as 
the proper treatment. I have watched patients 
treated with lime, creosote, heliotherapy and 
other similar methods, and have seen definite 
improvement. If the epididymis breaks down, 
of course this is a definite indication that 
surgery should be carried out as soon as pos- 
sible. Dr. Keyes has indirectly alluded to 
another factor. I have seen several epididy- 
mectomies followed in a few weeks by auto- 
matic orchidectomy. 

In the matter of the ureter, I agree that in 
most instances its partial removal through the 
usual kidney incision is enough, and the 
patient’s own resistance will take care of the 
rest. Of course one removes all the tuberculous 
lesions. If positive evidence is shown by pye-. 
lography, if we have a definite stricture low 
down in the pelvic ureter, we have a clear 
indication for complete ureterectomy. 

Dr. Roy B. HENLINE: We follow most of 
the principles outlined in this very excellent 
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paper of Doctors Thomas and Kinsella, and 
treat our cases, generally speaking, in very 
much the same way. 

There are occasional times when repeated 
cystoscopy is indicated. Whenever possi)le, 
we catheterize both ureters at one cystoscopy, 
collect specimens of urine from each kidney, 
and follow this procedure with a _ bilateral 
pyelogram. We believe that the diagnosis of 
renal tuberculosis can be made, almost invari- 
ably, from the pyelographic and functional 
evidence, and that repeated catheterization of 
the so called non-infected kidney is to be 
condemned. Dr. McCarthy has so very ably 
stated this that I should like to quote him. 
“It is a much less error to remove any number 
of kidneys in what appears to be a tuberculous 
kidney than to inoculate the other kidney by 
manipulation.” 

Occasionally a diagnosis of renal tuberculosis 
is made, and when the kidney is removed the 
pathological report reveals an “infected hydro- 
nephrosis”’ or “‘pyonephrosis.”” We should thus 
prefer to remove a destroyed kidney, incor- 
rectly diagnosed, than to subject the patient 
to a long period of waiting where the possi- 
bility of finding tubercle bacilli in the urine, 
either in the catheterized bladder or ureteral 
specimens, is remote. Hence pyelographic 
data, functional tests and bladder symptoms 
are the criteria upon which we usually rely for 
operative intervention. Laboratory data such 
as guinea-pig inoculation, potato culture, or 
staining for tubercle bacilli are necessary 
routine procedures often helpful, but should not 
deter one from making a positive diagnosis of 
renal tuberculosis with definite functional and 
pyelographic evidence. 

Dr. Oswatp S. Lows It is always a 
matter of great interest to me why so few people 
afflicted with pulmonary tuberculosis develop 
renal tuberculosis. Many papers have been 
published on this subject, notably a recent 
contribution by Dr. Shapiro and his associate, 
workers in New York who have examined 
urines from over 3000 pulmonary cases at 
Seaview over a long period of time and have 
found a very small percentage of them afflicted 
with tuberculosis of the kidneys. Nevertheless 
I agree with Dr. Thomas that investigating 
these patients in order to pick up the occasional 
case is worth while. 

In line with the subject of this paper, the 
question of hemonephrectomy presents itself. 
Every so often an ideal case seems to afford an 
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‘unity to save part of the kidney. I have 
ted this on several occasions. In each 
ce | have had to re-operate and take out 
iney ultimately. It does not seem prac- 
‘hough I suppose that some time, if we 
-en enough, we will find a case which will 
prove ideal. Thus far I have been unable to 
save . tuberculous kidney of that sort. 

| wish to particularly commend Dr. Thomas’ 
remarks about preoperative treatment, care in 
preventing infection, and postoperative treat- 
ment of the patient. We have had a very 
active clinic at our hospital for postoperative 
treatment for some years. The work done by 
Dr. Wang, who has charge, has been spec- 
tacular in many instances and helpful in all. 
He has been running a double series of patients. 
One-half the number has had hygienic meas- 
ures, including Alpine lamp; the other half has 
had all this plus tuberculin. His conclusion, 
hesitatingly arrived at, is that the group treated 
with tuberculin plus the other hygienic meas- 
ures has done slightly better. This is an inter- 
esting point, and one not often mentioned. 

We have developed an electrode which 
diffuses Alpine lamp therapy to a_ bladder 
which can be distended with air through this 
same instrument. In other words, we have an 
air-distended bladder treated with Alpine 
lamp therapy. This has not been in use for 
very long, but in the short time used has given 
encouraging results, and we look forward to 
excellent results to come. 

Medlar’s renal work has been mentioned in 
the discussion tonight. We have all been led 
to believe that in renal tuberculosis we have a 
leucopenia. Medlar states that in the very 
late stages this is so, but that in the early 
cases we have a leucocytosis. This he has 
proved in his experimental work with animals. 

Dr. H. Dawson Furniss: I agree that the 
finding of tubercle bacilli in the urine is not in 
itself sufficient reason to remove a kidney. 
My work is entirely with women, in whom the 
finding of tubercle bacilli indicates an infection 
of at least one kidney. If bladder symptoms are 
not troublesome, and the kidney lesion is 
slight, we believe it is better to wait and let 
the kidney have its chance to get well. 

As to instrumentation in the case of a kidney 
known to be tuberculous: If by cystoscopy we 
see cle!inite evidence of ureteral lesions that are 
tuberculous, if we can feel a thickened ureter 
through the vagina, and the function of the 
kidne. is diminished over that of its fellow, 
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the ureter should not be catheterized. The 
supposedly healthy kidney should be investi- 
gated by ureter catheterization and urography. 
In early cases without the above-mentioned 
signs, pyelograms will determine whether we 
are dealing with unilateral or bilateral infection. 

If we remove one kidney, we can do much 
in the way of treatment of the other by local 
treatment of the bladder. With a bladder much 
involved and in a state of constant tenesmus, 
we get interference with drainage from the 
other kidney. If we run into bladder conditions 
not possible tg relieve by local treatment, we 
believe that with one kidney removed and the 
remaining one uninvolved, rectal implantation 
of the ureter is advisable. A. R. Stevens has 
had some very satisfactory results with it. 

Dr. GiLBert J. THomas (Closing): The dis- 
cussion of my paper indicates what I had 
hoped to impress upon you, that a clinical 
study of any subject is never completed, and 
therefore definite conclusions should not be 


‘made. We differ somewhat in methods, but this 
“merely shows that the subject is in itself 


incomplete. 

Dr. Hyman brought up the question of 
bacilluria, stating that it is not settled. | 
believe, however, that Dr. Keyes mentioned 
that pathological work published by Dr. 
Medlar explains how and why bacilli may grow. 
Bacilli always indicate the presence of a lesion 
in the kidney, which may or may not be a 
destructive one. 

The question of frequent examination of a 
kidney known to contain tuberculosis has been 
brought up. As I mention in my paper, the 
patients observed in sanatoriums have an 
average residence of about two years. We are 
able to examine them as frequently as the 
general condition and resistance (if we can 
judge such phenomena) favor instrumentation. 
During the twelve years of our study we have 
never yet found a patient who developed a 
miliary tuberculosis or other condition which 
we thought might be due to the trauma of 
catheterization. If the kidney and ureter prove 
definitely infected, it is unnecessary to repeat 
the catheterization of such ureters. 

The development of a sinus following opera- 
tion we believe is due primarily to lack of 
resistance of the patient. Whether you drain 
the wound or not has no bearing on the devel- 
opment of the sinus. Resistance alone deter- 
mines whether tissue will take care of infection 
with tubercle bacilli. 
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We always remove as much of the ureter as 
possible without making a secondary incision. 
The remaining stump of the ureter. is always 
treated in a way which will destroy the lumen 
and contents. 

Concerning genital tuberculosis, we have 
been able to repeatedly check 32 patients with 
genital tuberculosis. In only one of the 32 were 
we unable to find associated upper urinary 
tract infections. This is not mentioned in the 
paper, because 32 patients are not enough 
to draw conclusions from. 

We find currettage of sinuses frequently 
helpful and necessary. Dr. Keyes’ allusion to 
the importance of drainage of lesions in the 
lower end of the ureter is also very important. 
If something interferes with drainage from the 
kidney, that kidney will not improve, but the 
infection will progress. 

We have not performed ureterostomy. No 
patient requiring this treatment has been 
observed. 

The question of instrumentation has been 
mentioned several times. We are of the opinion 
that infection is not carried from the bladder 
to the second kidney. If this were true, ureteral! 
catheterization of any patient should not be 
done. 

I do not know why tubercle bacilli should be 
more easily carried to the pelvis of the kidney 
than other types of infection. 

Concerning treatment of the bladder: If 
the patient has frequent, painful, burning 
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urination, we cannot accomplish much untij 
some improvement is shown under rest ip 
bed, heliotherapy, etc. After improvement has 
set in, he can be helped by local treatment. 

I must emphasize again the treatment of the 
patient with a tuberculous infection of the 
bladder. We are at present trying to make 
irradiated oils for this purpose. We have tried 
exposing various kinds of oil to ultraviolet light, 
attempting to determine how much of the 
rays may be picked up by the oil, with the 
hope that this may be a new method of intro- 
ducing actinic light to the bladder. We have 
found one or two which seem to take up the 
light, and we hope these will prove helpful. 

We have had a Iot of experience with tuber- 
culin. We do not know where we stand in the 
matter of this type of therapy; we are not sure 
whether it is helpful or not. We are not using 
It now. 

The method which we have been using in 
treating sinuses developing after operation 
perhaps deserves further consideration. I am 
sure you have all had the experience, three or 
four weeks following an apparently clean 
nephrectomy, of finding that the stitches have 
all come out and the pedicle is visible. The 
point is that the wound should be treated 
aseptically. When secondary infection is obvi- 
ated and the patient under heliotherapy treat- 
ment (if possible), we have yet to find the 
sinus which would not heal. 
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DYNAMICS OF THE URINARY PASSAGEWAYS* 
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PHILADELPHIA 


of the dynamics of the urinary 

passageways is of comparatively 
recent origin. The methods of the physio- 
logical laboratory applied to the experi- 
mental laboratory animal in_ studying 
these functions have given us only scant 
data. This knowledge had not increased 
materially until the last decade, when men 
with special training and interest in this 
field, dealing clinically with pathological 
states, began to re-study the dynamics of 
the urinary system. Here again, as in 
many other fields of medical research, 


Cc knowledge of the physiology 


has the deductive way of thinking in 
research resulted in the uncovering of 
unknown physiological facts. 


We know today that the urinary pas- 
sageways are so constructed as not only 
to propel and eliminate the urine but also 
to protect the vital structures of the 
kidneys. Had it not been for this pro- 
tection, life would have been impossible. 
We can safely state this because we see 
instances where the function of such 
protective mechanisms is lost and observe 
the changes in the kidneys leading to 
destruction and poor elimination of waste 
products with resulting uremia and death. 

What are these protective devices and 
how do they work? They are the sphinc- 
teric controls of the urinary passageways. 
When we visualize the urinary passage- 
ways filled with a column of urine, with 
constant production of more urine from 
above, one can easily conceive what effect 
an obstruction at its lowest end would 
produce had it not been for the protection 
offered by these sphincteric controls situ- 
ated above at various strategic points. 

* Fre 


An obstruction placed at such a strategic 
point as the bladder neck will eventually 
completely destroy the whole urinary 
system by breaking down one sphincter 
after another. A lesion where such control 
is lost does exist clinically. Congenital 
valves at the neck of the bladder or 
strictures of the urethra, of years’ standing, 
characteristically give us the foregoing 
picture. How does such a pathological 
status develop? 

In order to appreciate this we must 
recall the normal anatomy of the urinary 
passageways. After the urine is formed, 
it passes into the main central duct of 
the papilla of the kidney. We know today 
that the urine does not flow out of the 
papillary ducts at a constant rate; it 
is being milked out by the action of a 
muscle which surrounds the papilla like 
a spiral in its calyceal wall. This muscle, 
we feel, also acts as a sphincter for the 
papilla to prevent the transmission of too 
much retrograde pressure upon the tubules 
of the kidney. This is the first renal pro- 
tective mechanism. The constant rhythmic 
contractions of the intricate musculature 
of the renal pelvis drives the urine into 
the ureter. At this point of junction 
between pelvis and ureter we find the 
second renal protective agent, in the form 
of a ring of muscle acting as a sphincter, 
also protecting the kidney from undue 
retrograde pressure from the ureter. After 
passing the second line of defense the 
urine is being propelled downwards by 
the ureteral musculature to the bladder 
where the third renal protective agent Is 
found in the form of a sphincteric valve 
at the entrance of the ureter into the 
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bladder. This valve is of great importance 
in preventing retrograde pressure from 
within the bladder. The kidney therefore 
possesses three sphincteric controls to 
save itself from abnormal pressure from 
below when normal bladder emptying is 
not possible or ureteral obstruction ensues. 

The mechanism of the bladder emptying 
is very unique and well regulated and 
while acting properly protects the kidneys 
above from intracystic pressure. But given 
a case of congenital valve formation at 
the bladder neck or a stricture of years’ 
standing, we observe many stages of 
gradual increase of pressure within the 
urinary system. At first we will witness a 
great battle between the detrusor mus- 
culature and the obstructing valve or 
stricture. The musculature of the bladder 
wall will gradually hypertrophy but be- 
cause of the persistent obstruction will, 
before long, become decompensated. The 
bladder wall will lose its power of resistance 
and will become stretched, increasing the 


capacity. The next anatomical change will 
be noted at the uretero-vesical sphincteric 
valve which, not being able to resist the 
abnormal intravesical pressure, loses its 
sphincteric action and there is lost the 
first and most powerful defense mechanism 


of the kidney. This will cause dilatation 
of the ureter. Before long the musculature 
of the pelvo-ureteral sphincter and finally 
the spiral muscle around the kidney 
papillae will lose their power. The pressure 
within the whole urinary system will 
become the same, bladder pressure equal- 
ing ureteral and pelvic pressures, one 
column of fluid instead of three different 
pressure tanks. Such change in pressure 
must lead to complete kidney atrophy. 

We therefore are dealing with three 
separately controlled compartments of 
the urinary passageways: the bladder, 
the ureters and the renal pelves. Let us 
therefore analyze these three cavities, 
separately studying their own normal 
and abnormal states. 

There are two factors disturbing the 
normal physiology of these urinary com- 
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partments: one is the obstructive, the 
other the neurogenic. Either one i: a 
different manner can bring about the 
same pathological states, with the s:me 
changes in function. 

The bladder possesses a well-regulated 
mechanism in overcoming obstructions at 
its outlet. This mechanism of micturition 
is composed of an active trigonal muscle 
which pulls open the posterior vesical 
lip allowing the detrusor musculature to 
empty the bladder contents after voluntary 
relaxation of the external sphincter has 
occurred. Hypertrophy of the prostate, 
median bar formation or other obstructive 
processes at the bladder neck are therefore 
present for a long period of time without 
causing any subjective symptoms. The 
hypertrophy of the detrusor musculature 
increases the bladder emptying power thus 
compensating for the time being. If the 
obstruction increases there will come a time 
when compensation will not be possible 
any more and decompensation will ensue, 
evidencing itself in disturbed micturition 
and the formation of residual urine. If 
not relieved, complete breaking down of 
the mechanism inevitably occurs, leading 
to complete retention of urine. 

After removal of the obstruction normal 
urination is restored in most instances. 
Occasionally one sees a certain form of 
incontinence following prostatectomy due 
to the persistent hypertrophy of the 
bladder musculature with the obstructing 
factor removed. The power of expulsion 
is still great while the sphincter is weak. 
The traveling time of the reflex is much 
shortened and severe uncontrollable muscle 
contracture will simulate the picture of 
incontinence. 

Occasionally we also see cases with 
contracted bladders due to chronic in- 
fection. Here the intravesical pressure 
reaches such heights as to cause retrograde 
renal pressure by forcing the uretero- 
vesical valve. This condition has been 
designated by Lewis as retrograde renal 
colic, simulating the classical picture of 
true renal colic. 
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Such progressive changes in the blad- 
der »usculature and disturbed physiology 
naturally do not occur in instances of 
sudden acute retention of the bladder 
without previous chronic pathology as 
seen in postoperative retention, In acute 
congestion of the prostate or when a stone 
becomes lodged at the bladder outlet. 

The neurogenic disturbances of bladder 
function come on either suddenly or 
cradually. The sudden retention occurs 
only in severe injuries to the spine. The 
chronic gradual oncoming disturbance can 
be of two types: A small bladder with 
great frequency and incontinence or a 
large markedly dilated bladder with re- 
tention and overflow. Either condition 
is due to a destruction of a separate 
nervous mechanism. The two important 
parts of the bladder mechanism, the 
bladder opening by the trigone and the 
bladder emptying by the detrusor, are 
both innervated by two distinctly differ- 
ent nerve groups: the sympathetics and 
parasympathetics. The trigone and internal 
sphincter receive fibers from both the 
lumbar sympathetics and the sacral para- 
sympathetics. The same is true of the 
detrusor. The irritation of the sympathetics 
causes relaxation of the detrusor (large 
bladder) with contraction of the sphincter 
(retention), while the irritation of the 
parasympathetics causes contraction of 
the detrusor (small bladder) and relaxation 
of the sphincter (incontinence). 

All these changes in the bladder physiol- 
ogy whether normal or pathological can 
be studied by means of the cystometer. It 
records pressure changes and by plotting 
a curve of ascending pressures and adding 
the subjective sensation of the patient we 
can visualize the actual dynamic state of 
the bladder. 

The ureter has less potential reserve in 
overcoming obstructions than the bladder. 
We note how soon after calculus obstruc- 
tion the ureter widens. The muscular 
resistance is soon overcome and a hydro- 
ureter is the result. A hydroureter can be 
produced by two factors: Extraureteral 
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and intraureteral. The extraureteral factor 
is due to increased pressure within the 
bladder, gradually overcoming and de- 
stroying the function of the ureterovesical 
valve, transmitting the increased pressure 
to the walls of the ureter with resulting 
dilatation. The intraureteral factor, on the 
other hand, is due to either a stone or 
stricture within the ureter proper. Unable 
to overcome the obstruction, it will also 
dilate but without affecting the uretero- 
vesical valve. This point is of great impor- 
tance for the future of the ureter after the 
obstructing factor has been eliminated. If 
the valve has been destroyed, the ureter 
will remain widened, constantly open to 
pressure insults from the bladder. If left 
intact, as in cases of stricture or stone, the 
ureter will shortly return to normal size 
and function after the obstruction has 
been removed. 

The neurogenic factor probably causes 
more damage to the ureter than is actually 
known at present. We observe atonic 
dilatations of the ureter with stagnation 
of urine within its lumen without being 
able to find the actual cause. Such atonic 
dilatations are observed at various portions 
of the ureter, especially so in the lower 
third. One often looks in vain for a me- 
chanical obstruction at this part of the 
ureter. This dilatation of the lower end of 
the ureter without obstruction should 
make one consider the possibility of 
nervous changes in the innervation of the 
ureterovesical valve. After the tonus of 
this valve is lost, each rise in bladder 
pressure will be transmitted directly into 
the ureter, affecting first the proximal 
lower third. 

A similar dilatation of the lower third of 
the ureter is observed in cases of von 
Lichtenberg’s disease, adnexal periureter- 
itis. Inflammatory processes of the prostate 
or seminal vesicles cause an inflammation 
of the periureteral tissues by contiguity, 
leading to fibrosis of the ureteral wall and 
destruction of the muscular coats with 
resulting dilatation. Such a dilatation 
differs from one caused by neurogenic 
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changes in preserving the sphincteric con- 
trol of the ureterovesical valve. This valve 
is not only preserved, but with the changed 
character of the tissues, with the loss of 
the normal elasticity through inflamma- 
tion, becomes tighter and should be con- 
sidered a stricture, because of the potential 
danger to the corresponding kidney if not 
treated as such. 

The stagnation of urine within the lumen 
of the ureter causes increased pressure and 
indirectly affects the renal parenchyma by 
retrograde pressure after forcing open the 
sphincter at the entrance to the renal 
pelvis. 

The renal pelvis proper is also fre- 
quently subjected to dynamic disturbances. 
Here pressure changes are of greater danger 
to the kidney, because of the proximity of, 
and direct transmission upon, the renal 
papillae. The pelvis and calyces will be- 
come dilated when obstruction in the form 
of a stone or stricture exists. In such 
hydronephroses the increased pressure 
might force the urine into the renal tubules 
(tubular backflow) or into the venous 
spaces of the calyces (pyelovenous back- 
flow). If the urine is sterile, little damage 
will be done, but when the contents are 
infected pyelonephritis or septicemia may 
be the sequelae. 

Two anatomical forms of hydronephrosis 
can be observed: One, with marked dilata- 
tion of the pelvis without much distention 
of the calyces and the other with very 
marked calyceal distention with little or no 
pelvic changes. This phenomenon depends 
upon the relative position of the renal 
pelvis, whether it is intrarenal or extrarenal. 
An intrarenal pelvis surrounded by dense 
kidney tissue in its entirety will not dis- 
tend as readily as one that is extrarenal 
and free from renal covering. In the latter 
case we will observe a large hydronephrosis 
with little or no calyceal clubbing. 

A frequent pathologic condition ob- 
served, causing hydronephrosis, is the 
loss of the anatomical support of the kidney. 
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Ptosis, with kinking of the ureter, inter. 
feres with the normal emptying power of 
this viscus. There follows a gradual forma- 
tion of a hydronephrosis. A similar con- 
dition is caused by an aberrant renal b!ood 
vessel compressing the upper portion of 
the ureter, leading to incomplete ob- 
struction with the final development of a 
hydronephrosis. In such cases the operative 
fixation of the kidney in its normal bed, 
ligating the offending vessel, or relieving 
the ureteral kink, will restore normal 
conditions with renal tissue recovery. 

The dynamics of the calyces, I feel, have 
a great deal to do with stone formation in 
the kidney. Proper drainage of a calyx is of 
paramount importance. If, for one reason 
or another, the drainage is impaired, stagna- 
tion will occur, with the inevitable forma- 
tion of stones. Such stagnation can be 
caused through a topographical misplace- 
ment of the calyx, secondly because of 
obstruction at its outlet or through lack of 
muscular expulsive power to drive out the 
urine. 

Thus we have analyzed the dynamics of 
the urinary passageways. The physiological 
facts which we have learned in the past 
decade teaches us not to do radical surgery 
upon these organs before careful analysis 
of their true function has been made. 
Such true facts can best be obtained by 
intravenous urography. There is less radical 
renal surgery done every day, less nephrec- 
tomies are performed, because we have 
come to realize how little functioning 
renal tissue is really needed for complete or 
partial renal recovery after removal of the 
offending cause. 

As one can readily appreciate there is 
very little that can be done medically 
to correct the deranged dynamics of these 
organs. Procrastination in re-establishing 
normal pressures within these urinary 
compartments will always lead to inevi- 
table kidney atrophy and grave morbidity, 
which in turn will shorten our span of 
life. 
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THE ADVANTAGES AND APPLICABILITY OF THE 


TOREK ORCHIOPEXY FOR UNDESCENDED TESTIS 


ALEXANDER E. W. ADA, M.D., F.A.C.S. 


NEW YORK CITY 


HE purpose of this paper is to 

emphasize the advantages of the 

Torek operation for the undescended 
testicle and to illustrate a method whereby 
this operation can be extended to include 
all cases, especially the difficult abdomi- 
nal type. 

In 1881 Schueller advocated division 
of the processus vaginalis and sutured the 
testicle to the bottom of the scrotum. 
In 1889 Bevan stressed the necessity of 
completely separating the constituents 
of the spermatic cord; this allowed the 
testicle to be brought into the scrotum 
without tension on the vessels. The normal 
position of the testicle was then main- 
tained by a purse-string suture at the 
neck of the scrotum in front of the cord. 
If the testicle could not be brought into 
the scrotum or tension still existed he 
advocated, in his early papers, division 
of the spermatic vessels relying on the 
artery to the vas deferens for sufficient 
blood supply to the testicle. This last 
step Bevan has gradually eliminated as 
atrophy and necrosis of the testicle may 
occur and it is now used in less than 5 
per cent of cases and then as a last resort. 
The Bevan operation gives satisfactory 
results in a limited number of cases. This 
operation is not ideal for the majority 
of cases in which it is necessary to insure 
the permanent elongation of the spermatic 
cord and development of the rudimentary 
scrotum. If these conditions are not 
fulfilled the testicle may retract to the 
neck of the scrotum where it will be 
subjected to trauma and varying degrees 
of atrophy. When the testicle is at the 
mternal ring or in the abdomen it is 
impossible to bring the testicle into the 


scrotum by a one-stage operation and the 
operator is faced with the problem of 
performing either orchidectomy, division 
of the vas and retroperitoneal trans- 
plantation of the testis or leaving it in 
the inguinal canal. In an attempt to 
maintain the normal position of the testis 
in the scrotum many types of temporary 
traction have been devised, the most 
popular being a fixation suture passing 
through the bottom of the scrotum anchor- 
ing the tunica albugina to the fascia lata; 
the suture usually sloughs through in 
seven to twelve days and as the duration 
of traction has not been sufficient re- 
traction of the testis and inversion of 
the scrotum occurs. Therefore, the results 
obtained by these procedures are faulty 
from an anatomical and _ physiological 
viewpoint. 

The multiple stage operation prevents 
these undesirable features and has a 
greater field of applicability. The operation 
that has given the best results in prac- 
tically all the cases under our care is 
the Torek (1909) type of orchiopexy 
for cryptorchidism. The underlying prin- 
ciples of this operation are: 

1. The greatest possible length of the 
spermatic vessels is obtained by a complete 
separation and isolation of the constituents 
of the cord. This dissection can be extended 
retroperitoneally for a considerable dis- 
tance and in most cases full descent of 
the testis is obtained. 

2. By suture of the testicle to the fascia 
lata of the inner aspect of the correspond- 
ing thigh without tension on the vessels, 
the latter are subject to an intermittent 
elastic traction by thigh movements. This 
traction may be used up to three months by 
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which time the vessels are permanently 
lengthened and all danger of retraction 
is ‘passed. Simultaneously by the same 


ree. Fic. 2. 


Fic. 1. Before operation. Left testis in abdomen. Note 
atrophic left scrotum. 
Fic. 2. End result, nine months after final stage of 
operation. 


mechanical process the rudimentary scro- 
tum which has also been sutured to the 
thigh becomes permanently enlarged and 
it is prepared for reception of the testicle. 
The end result is a normal sized testicle 
lying free in the bottom of the scrotum. 
Therefore the biological conditions neces- 
sary for the full development of the organ 
are provided by freedom of motion and 
subjection to temperature changes. A 
recent interesting report by Walters of 
the Mayo Clinic states that for 1931 
48 cases of cryptorchidism were operated 
on, the Torek principle having been used 
in practically all the cases. He also ex- 
pressed satisfaction at the uniformly suc- 
cessful result obtained in approximately 
100 cases treated by this method over a 
five year period, and that during the last 
year orchidectomy was performed only 
three times. 

The following details in technique have 
been of value: 

1. Injuries to the vessels and testicle 
are avoided by exercising extreme care, 
gentleness and exact hemostasis. 

2. The healing time between scrotal 
and thigh skin is usually delayed and 
the edges should be meticulously adjusted 
to prevent rolling in of the scrotal skin. 
Separation of the scrotal-thigh suture 
line which sometimes occurs at the ex- 
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tremities of the incision can be prevented 
by restraining the thighs in flexion and 
adduction for eight to ten days. 

3. Torsion of the cord must be guarded 
against in the first stage as sloughing o! the 
testicle has occurred from strangulation. 

4. The second stage of the operation 
is performed under local anesthesia even 
in the youngest patients. 

Moore’s investigation has shown that 
the development of the tubules or sperma- 
togenic tissue may begin as early as the 
ninth year and that the testicles should 
be placed in the normal position before 
spermatogenic function has progressed 
to any great extent or degeneration of 
the tubules occurs. Spontaneous descent 
rarely occurs after this age; therefore 
operation should not be delayed. The 
optimum time is between five and six 
years, the early age being more important 
in bilateral cases. Unfortunately a few 
cases are seen later but the Torek operation 
should be performed on patients up to 
twenty years of age, as regeneration of 
an apparently functionally inert testis 
may occur. Early operation is indicated 
as the undescended testicle is exposed to 
trauma, torsion of the cord and may 
become the seat of gonococcic, tuberculous 
or syphilitic infection. Another indication 
is the failure of body growth, hypoplasia 
of the external genitalia and delay in the 
development of secondary sexual charac- 
teristics. The psychic effect produced by 
this condition should not be ignored. 
This is most evident in bilateral cases and 
the immediate correction of the foregoing 
conditions after operation is little short 
of miraculous, a result which is pleasing 
to the patient and surgeon. 

The ectopic and undescended testicle 
is more liable to neoplasm than is the 
normal one. This predisposition to malig- 
nancy might be due to trauma. Rea in 
his report of 76 cases of malignancy of the 
testis, 11 of which were of the undescended 
type, concludes that all undescended testi- 
cles should be placed in the scrotum 
where they can be inspected at frequent 
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intervals. This is a logical and conservative 


procedure. 
Congenital inguinal hernia has been 


associited with the non-descent of the 
testicle in all of our cases and is an added 
indication for early operation. 

There are a small number of cases 
in which it will be found impossible to 
elongate the vessels sufficiently to perform 
any of the favored types of operation; 
these testicles are usually situated at 
the internal ring or in the abdominal 
cavity and present a difficult problem. 
Cabot has suggested, and successfully 
performed, a two-stage operation in which 
he brings the testicle down as far as 
possible, usually to the neck of the scro- 
tum, at the first operation and after a 
six-month interval by again dissecting 
free the cord and testicle he obtains normal 
position of the latter. The second stage 
of the operation, however, has the same 
objection as discussed previously in this 
article. 

The following case is reported as it 
illustrates a method of treating unde- 
scended testicles of the latter difficult 
group by a three-stage operation based 
on the Torek principle. 


F. H., boy, aged eleven, of Hungarian parent- 
age. He was admitted to the service of Dr. H. 
H. M. Lyle at St. Luke’s Hospital November 
6, 1930, complaining of an intermittent pain- 
less swelling in the left inguinal region which 
had existed since infancy. The swelling ap- 
peared on assuming the erect position only to 
disappear on recumbency. The left testicle 
had never descended into the scrotum. He had 
been operated on eighteen months previously 
for a right inguinal hernia at another Hospital. 
His previous and family history was irrelevant. 

Examination revealed a healthy, well-de- 
veloped, moderately obese boy. The head and 
neck were normal except for hypertrophied 
tonsils. Heart and Jungs and abdominal viscera 
were also normal. The repair of the right hernia 
was sound and the scar presented a slight 
tendency to keloid formation. The right testicle 
was of normal size, lying in the bottom of the 
scrotum. The left external ring was relaxed and 
on standing a swelling appeared which gave an 
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impulse on coughing and disappeared on gentle 
pressure. The left scrotum was atrophic and 
empty. The perineum, lower abdomen and 
upper thigh were then carefully palpated but 
the left testicle could not be found. The penis 
was normal in size and structure. The extremi- 
ties were normal. 

Diagnosis: Left congenital inguinal hernia, 
left undescended testicle, in an abdominal 
position. 

Operation, First Stage: Under gas oxygen 
ether anesthesia the usual left oblique 
inguinal incision was made, incising the skin, 
subcutaneous fat and the external oblique 
aponeurosis in the line of its fibers, dividing the 
external ring and exposing the inguinal canal 
and its contents. The cord was raised from the 
canal and the external spermatic fascia incised. 
A long narrow empty hernial sac or processus 
vaginalis extending into the neck of the left 
scrotum was dissected free and the sac opened. 
The vas deferens was looped downward on the 
mesial aspect of the sac and at the internal 
abdominal hiatus a thick fibrous ring con- 
stricted the neck of the sac, the aperture being 
about 0.5 cm. in diameter. The incision in the 
processus vaginalis was extended upward to 
include the stricture and on admitting the 
finger into the abdomen the testicle was found 
about 2.5 cm. above the ring on the pelvic 
floor. By exerting gentle traction on the peri- 
toneum the testicle, which was about 2 X 1.5 
cm., was delivered into the canal. The testicle, 
vas and vessels were then individually and 
completely separated from the peritoneum, 
cremasteric muscle and many small fibrous 
adhesions. This dissection was carried retro- 
peritoneally to the length of the index finger. 
The sac was ligated and excised. It was then 
apparent that the testicle could not be brought 
down beyond the external ring. The remnant 
of gubernaculum was sutured to the pubic 
spine by several No. 00 chromic sutures and the 
lower margin of the conjoined tendon sutured 
loosely to Poupart’s ligament by two inter- 
rupted No. 1 chromic sutures transplanting 
the cord medially. The external oblique was 
sutured and the skin edges approximated by 
No. 00 chromic catgut sutures. 

Convalescence was uneventful and the 
patient was discharged November 25 and 
advised to return at the end of three months 
for further treatment. The follow-up depart- 
ment lost contact with the patient and he did 
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not reappear until August, 1931. He was re- 
admitted to the Hospital and on examination 
an indefinite firm swelling could be palpated 
through a layer of fat at the external ring. 

Operation, Second Stage: August 21, 1931 
under general anesthesia the old scar was 
excised and the left inguinal canal opened as in 
the first stage. The testicle was readily identi- 
fied, dissected free and found to have increased 
to almost twice its former size. The union be- 
tween the conjoined tendon and Poupart’s 
ligament was divided and the structures of the 
cord separated from the surrounding tissues of 
the canal and again along the retroperitoneal 
course of the vessels. The vessels had become 
sufficiently elongated so that the first stage of 
the Torek operation was performed without 
the least difficulty. The silk sutures at the 
extremities of the scrotal thigh suture line were 
removed on the eighth day and also the band- 
age restraining the thighs in adduction and 
flexion. 

Convalescence was complicated by an acute 
pharyngitis. The patient was out of bed on the 
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thirteenth day postoperative and discharged 
September 7, 1931. 

Operation Third Stage: The patient was 
readmitted in December, 1931. The left 
scrotum had developed to the same size as the 
right and the testicle which could be readily 
palpated in the thigh was found to be the size 
of a small walnut and slightly larger than the 
right. The second stage of the Torek operation 
was then performed under local anesthesia, 
The patient was discharged January 8, 1932. 
The left testicle was of normal size and con- 
sistency lying freely movable in the bottom of a 
well-developed scrotum. This result has been 
confirmed at follow-up examinations April 9, 
June 2, September 6 and November 1, 1932. 


In presenting the three stage operation | 
would advise a three-month interval be- 
tween stages and postponement of suturing 
of the conjoined tendon and Poupart’s 
ligament until the second operation so 
that dissection of the testicle and asso- 
ciated structures would be less difficult. 
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EXCLUSION OPERATION FOR DUODENAL ULCER 


AN EXPERIMENTAL AND CLINICAL STUDY* 


M. E. SrernBerc, M.D. 


PORTLAND, ORE. 


HE advocates of radical procedures 

used in the surgical treatment of 

duodenal ulcers find that it is only 
possible to remove the ulcer when it is 
situated on the anterior wall of the 
duodenum, or high on the posterior wall. 
When the ulcer is lower down there is a 
possibility of coming in conflict with the 
common duct or the pancreatic duct. 
The resection of the ulcer may result in a 
pancreatic or biliary fistula. The ulcer 
may penetrate deeply into the wall of the 
liver or the pancreas, or the first portion 
of the duodenum may be so indurated 
and fragile that an attempt to close the 
duodenal stump may not be without 
danger of leakage. 

In these cases Finsterer’ suggested 
the resection of the distal part of the 
stomach with exclusion of the diseased 
part of the duodenum leaving the ulcer- 
ation in situ. In the first series of cases 
Finsterer!! also removed the pyloric 
sphincter. The mortality due to duodenal 
fistula from insecure closure of the duo- 
denal stump was so high (25 per cent) 
that he abandoned this method and left 
a small part of the pylorus. In the later 
series the mortality was only 3.7 per cent. 

Koennecke,'® Schwarz?*:24_ and others 
are also advocating the exclusion operation. 
_Flércken"*"* has performed 104 exclu- 
sion operations, and despite the removal 
of the pylorus, lost only one case. In 1922 
Madlener® recommended the exclusion 
resection for stomach ulcers situated high 
on the lesser curvature. 

Devine,’ in 1928, reported 30 cases with 
ulcers on the posterior wall of the duo- 


denum in which he used the exclusion 
operation. Devine simply divided the 
stomach in two; closed the distal part 
and anastomosed the proximal part to 
the jejunum. (Fig. 1a.) One patient 
developed melena and two definite jejunal 
ulcers. The Devine operation, as we shall 
see later, leaves a large blind pocket made 
up of the distal part of the stomach, which 
is closed on one side. This condition 
favors an increased secretion of hydro- 
chloric acid from the fundus and frequently 
postoperative jejunal ulcer is to be ex- 
pected in this form of operation. (See 
experimental work.) 

Bancroft* reported 14 cases which he 
operated upon according to the method of 
Devine, the only difference being that he 
also removed the mucosa of the antrum. 
Of the 14 cases reported by Bancroft, 12 
patients have either completely recovered 
or greatly improved. Finsterer,'! who first 
suggested the exclusion resection, not only 
removes the antrum but also takes away 
the mucosa of the distal part of the 
pylorus. 

All of the foregoing operative procedures 
are based on the original Von Eiselsberg 
operation for pyloric exclusion which has 
been abandoned on account of high inci- 
dence of jejunal ulcerations. 

In order to orientate ourselves in the 
rationale of the exclusion operation it will 
be necessary to bring forth a few funda- 
mental anatomic and physiologic facts. 
From the phylogenetic, anatomic and 
physiologic considerations, the stomach 
is not one unit. There are two main parts: 
the proximal fundus with its muscular 


“From the Department of Physiology, University of Oregon Medical School. Assistance for these experiments 
was financed by a gift to the school by the General Education Board. 
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thin walls, known as the pars digestoria 
and the thick-walled distal portion. The 
mucosa of the proximal part of the stom- 


Fic. 1. A. Part of stomach removed and exclusion oper- 
ation according to Finsterer’s method. s. Typical 
exclusion operation according to Finsterer. c. Typical 
exclusion operation with gastroduodenal anastomosis 
used by myself with success in 2 cases. p. Typical 
von Eiselsberg exclusion operation. £E. Typical Devine 
exclusion operation. 


ach is lined by fundus glands which secrete 
acid and pepsin. The distal part of the 
stomach is characterized by its thick walls 
and vigorous peristaltic waves. Since it 
propels the food into the duodenum it is 
known as the pars egestoria. The: lining 
of the distal muscular part of the stomach 
consists of the pyloric glands which secrete 
a slightly alkaline mucus. 

The microscopic study shows that even 
in certain species of fish there is a differen- 
tiation of the mucosa into a zone of fundus 
glands and a zone of pyloric glands. 
In the turtle there is also a thicker muscle 
of the pyloric stomach than in the fundus 
stomach. In the birds the pyloric stomach 
is represented by powerful muscular walls 
which serve the purpose of mastication. It 
is only in mammals that the fundus 
glands contain the two varieties of cells, 
the chief and parietal cells, which are 
differentiated from the pyloric glands. In 
nearly all of these forms the pyloric 
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glands reach much higher towards the 
cardia on the lesser curvature than on the 
greater (Alkan!). 

According to Pawlow?! and his schiool, 
there are two main phases of gastric 
secretion. The first is the psychic phase, 
which is responsible for a great deal of the 
secretion of gastric juice and which is 
brought about by the animal seeing, 
smelling, tasting and chewing food. The 
chemical phase is characterized by a long 
latent period. It is believed that the secre- 
tion from the glands of the fundus is 
brought about through the stimulation 
of the mucosa of the antrum. 

Steinberg, Brougher and Vidgoff* have 
been able to demonstrate that when the 
fundus is separated from the antrum and 
various substances are introduced into the 
fundus, the glands of the fundus respond 
with a secretion of gastric juice with high 
acidity. This is contrary to the observa- 
tions of Babkin? who concluded that the 
chemical irritation of the surface of the 
mucosa of the fundus of the stomach does 
not bring forth the secretion from the 
glands. Steinberg, Brougher and Vidgoff® 
have also demonstrated that after the 
antrum is removed, the free acidity of 
the contents of the stomach is considerably 
reduced, or is entirely absent. The mech- 
anism concerned in this process is due to 
two factors. The removal of the antrum 
eliminates a part of the stomach from 
which surface absorption of food stuffs 
stimulates the secretion from the fundus 
glands. The biggest factor in the reduction 
of acidity after resection of the stomach 
is the neutralization of the contents of the 
stomach by the influx of alkaline juices 
from the intestine, and the rapid emptying 
of the stomach. 

Hsi-Chun Chang and R. K. S. Lim‘ in 
a recent study of the mechanism of basic 
secretion have demonstrated that ingested 
bone fragments normally act mechanically 
in passing through the pyloric region. 
This was demonstrated by the fact that 
distention of the pyloric pouch alone will 
augment the basal gastric secretions, and 
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that the insertion of bone fragments into 
the pyloric pouch will give rise to an 
enhanced basal secretion eighteen hours 
later. When the pyloric region is excised 
bone no longer elevates the basal secretion, 
but if the pyloric region is translocated 
(that is, excluded from the alimentary 
tract but still retained in the body), the 
ingestion of bone may bring about a high 
basal secretion. They concluded that since 
bone has been found to augment the basal 
secretion in a completely denervated (auto- 
transplanted) fundus pouch, it is evident 
that the mechanical stimulus acts through 
the pyloric chemical mechanism. 

Edkins® long ago called attention to a 
hormone from the pyloric mucosa which is 
able to stimulate the production of gastric 
juice from the fundus in the same manner 
as secretion in the duodenum or jejunum 
is able to stimulate the secretion of 
pancreatic juice. Recently J. P. Rasenkov 
and A. N. Ptschelina®® report the finding 
of hormone substance liberated in the 
stomach as a result of vagus stimulation. 

All of these factors point to the im- 


portance of the distal pyloric part of 
the stomach as an indirect stimulant to 
the secretion of acid gastric juice from the 


fundus. This is of particular interest 
and significance since these fundamental 
physiological facts should be taken into 
consideration in the surgical procedures 
used for the treatment of ulcers of the 
stomach or duodenum. The postoperative 
jejunal ulcers following the exclusion oper- 
ations introduced by von Eiselsberg, in 
which the pylorus was not removed, were 
frequent. Haberer” found this complica- 
tion in 20 per cent of his cases, and 
Clairmont® in 28 per cent. These facts 
were of extreme importance and interest 
since they not only manifest the danger of 
such an operation, but also its scientific 
significance in relation to the etiological 
factors of postoperative duodenal ulcers. 

Shur and Plaschkes” believed that in 
the excluded part of the pylorus the 
contents of the stomach and duodenum 
are accumulated and stimulate an in- 
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creased production of acidity in the fundus. 

Exalto® operated on 14 dogs; in 7 dogs 
he performed a anneetahiniaiatny with 
exclusion according to von Eiselsberg, but 
obtained no ulcers. In 4 dogs he performed 
an exclusion operation with the “Y” 
anastomosis of Roux, and was able to 
observe three ulcers. He then performed 
another three experiments in which he 
used the same procedure as above, except 
that he implanted the distal part of the 
duodenum into the colon. In these last 
experiments he observed an ulcer in every 
case. In addition to the foregoing experi- 
mental procedures he fed all the dogs, with 
the exception of the last one, given 
amounts of hydrochloric acid. 


EXPERIMENTAL PROBLEM 


In view of the clinical significance of the 
distal muscular part of the stomach | 
undertook an experimental study to de- 
termine its relation to postoperative peptic 
ulcers. Forty-four dogs were used in our 
experiments but only 35 survived long 
enough to permit us to make certain 
deductions. The rest of the animals per- 
ished a few days following the operation 
from peritonitis, hemorrhage or shock. 

Two series of animals were used. In the 
first series a typical Finsterer modification 
of the Billroth 11: procedure was performed 
in one stage. After two or three weeks, 
when the abdominal wound had healed, a 
shortcircuiting operation was added, the 
distal duodenal stump being implanted 
60 cm. from the gastroenterostomy open- 
ing and the proximal stump of the jejunum 
closed near the stomach (Fig. 2). This 
operation diverted the alkaline contents 
of the duodenum from the gastroenter- 
ostomy opening. 

Twenty-three of these animals survived. 
Seven of these dogs, in addition to the 
afore-described procedures, were subjected 
to another operation after a few weeks to a 
few months, when a kink 3 to 5 cm. distal 
to the gasteroanastomosis was made (Fig. 
2). Such a procedure aggravates the 
mechanical and chemical factors, and 
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under certain conditions favors the pro- 
duction of jejunal ulcers. (Steinberg and 
Proffitt.*°) All these animals were observed 


Fic. 2. Typical Finsterer modification of Billroth 
stomach resection with Roux anastomosis. 


from three weeks to four months and at no 
time was there evidence of a definite 
jejunal ulcer. 

In the second series of experiments we 
performed a typical Devine exclusion 
operation (Fig. 1 £). Again, after two or 
three weeks when the abdominal wound 
had healed, an Exalto  shortcircuiting 
operation was added in which the distal 
part of the duodenum was implanted 
60 cm. from the gastrointestinal anastomo- 
sis, thus diverting the alkaline duodenal 
contents away from the gastroanastomosis 
(Fig. 3). Twelve dogs survived from 
nineteen to one hundred and forty-three 
days. Six dogs developed definite chronic 
ulcers (Figs. 5 and 6). In three dogs no 
ulcers were observed forty-six to ninety- 
three days after the operation. A kink 
was then produced in the last three animals 
about 4 to 5 cm. distal to the gastroanasto- 
mosis and all of these developed an ulcer 
in the jejunum (Fig. 4). 

The analysis of these experiments reveals 
a striking difference between the series of 
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dogs with the Finsterer anastomosis, where 
the antrum was removed (Fig. 2), and in 
the other series of dogs also with the 


Fic. 3. Chronic ulcer at distal end of gastrointestinal 
anastomosis following Devine exclusion operation 
with Roux anastomosis. 


Finsterer anastomosis and where the an- 
trum was left in the form of an exclusion 
operation according to the method of 
Devine (Fig. 1 E). 

None of the first series of animals with 
a typical Finsterer anastomosis, and the 
antrum removed, developed any ulcers, 
not even in the presence of a kink in the 
distal jejunum which aggravates the con- 
dition under which jejunal ulcers are 
formed (Steinberg and Proffitt®). On the 
other hand the Devine operation with the 
antrum excluded gave ulcers in 75 per cent 
of our experiments. Most of the ulcers 
were chronic in character with elevated 
and indurated edges and much larger 
than were previously reported in different 
experiments (Steinberg and Proffitt*’). The 
ulcers were situated in the jejunum, either 
facing the gastroanastomotic opening, or 
distal to the greater curvature and sepa- 
rated from the stomach only by abou: ! 
mm. of normal-looking jejunal tissue. In 
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some instances the jejunal ulcer was found 
opposite the gastroanastomotic opening in 
the jejunum, closer to the lesser curvature 
(Fics. 5 and 6). One dog with a typical 
Devine operation was observed for one 
hundred and forty-one days and remained 
free from ulcerations. We found that in 
this animal the pyloric sphincter was wide 
open and the antrum was empty. In all 
of the animals in which an ulcer was found 
the pylorus was of normal patency and the 
antrum was always filled and distended 
with a thick clear fluid. Occasionally the 
distal part of the pylorus was bile stained. 

From the results of our experiments it is 
quite evident that the antrum when left 
excluded is of great importance since it 
contributes to the conditions under which 
post-operative ulcers of the jejunum take 
place. In a previous publication (Steinberg, 
Brougher and Vidgoff**) I have emphasized 
that the reduction in the acidity of the 
stomach contents after resection was due 
not only to the removal of the antrum, 
but also to the rapid emptying of the 
stomach and the neutralization from the 
duodenal contents. These series of experi- 
ments, however, have focussed my atten- 
tion on the antrum as more important in 
the control of the acid secretion from the 
fundus. 


CLINICAL APPLICATION OF THE EXCLUSION 
OPERATION 


Since Finsterer’® first advocated the ex- 
clusion operation, several publications have 
appeared giving the results of this pro- 
cedure. Flércken,!**!4 Finsterer,!! Schlof- 
fer,» Denk and others have expressed 
themselves favorably. On the other hand, 
Haberer’® and Friedmann" are opposed 
to the exclusion operation on account 
of the possibility of a recurrent jejunal 
ulcer. The small part of the pylorus which 
is left in the exclusion operation, according 
to Haberer, has sufficient pyloric glands 
to bring about an increased reflex acid 
secretion from the fundus glands. Haberer 
and Friedmann have operated on a few 
jejunal ulcers following the exclusion oper- 
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ation. Where it is not possible to perform 
a typical resection of the stomach and to 
remove the duodenal ulcer Haberer prefers 


Fic. 4. Erosion near gastrointestinal anastomosis and 
small ulcer at apex of kink following Devine exclusion 
operation. 


a gastroenterostomy. 

It must be emphasized that thus far 
3.2 per cent of these cases have developed 
postoperative jejunal ulcers, a much higher 
percentage than those from the large 
group of statistics gathered by Starlinger”’ 
on the various modifications of the Billroth 
11 procedure where the pylorus is com- 
pletely removed. 

Thus far we have had occasion to per- 
form 12 exclusion operations. The first 
patient was operated upon nine years ago 
and the last a year ago. Five of these 
patients were previously operated on 
elsewhere one or more times. Three of 
these have had jejunal ulcers; one a 
duodenal ulcer which has never healed 
after a gastroenterostomy and in one case 
an exploratory laparotomy was performed 
and nothing was done to bring about the 
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healing of a very bad extensive ulcer of duodenostomy according to Haberer and 


the duodenum. In the other 7 cases 


one patient had a perforated ulcer of the 


Fic. 5. Photograph of a large indurated punched out 
ulcer replacing nearly whole part of jejunum anasto- 
mosed to stomach following Devine exclusion oper- 
ation with Roux anastomosis. On right, distal mus- 
cular part of stomach and duodenum. 


duodenum and the other 6 patients had 
ulcers of the duodenum where it was not 
considered advisable to remove them. 


Fic. 7. Typical Devine exclusion operation with Roux 
anastomosis. Intussusception of antrum into duo- 
denum. On right, enteroanastomosis to prevent ulcer 
formation. 


Three patients had severe hemorrhages. 
Of these 12 cases, I performed 2 exclusion 
operations and an end-to-side gastro- 


Finney (Fig. 1 c). In eight cases we 
performed a typical exclusion operation 


Fic. 6. Photograph of Devine exclusion operation with 
ulcer at proximal end of gastrointestinal anastomosis. 
On left, excluded antrum with duodenum. 


with a Finsterer modification of the 
Billroth 11 procedure, and in two the 
exclusion operation with the anastomosis 
between the proximal stomach and je- 
junum was antecolic. Of the 12 cases, one 
patient, who had had a previous gastro- 
enterostomy at some other place, devel- 
oped a jejunal ulcer in addition to the 
duodenal ulcer which never healed. | 
performed a typical exclusion operation 
with a Finsterer modification of the 
Billroth 11 procedure but the patient 
succumbed twelve days after the operation 
from duodenal fistula which took place in 
the excluded pyloric stomach. This patient 
developed a violent form of insanity two 
days following the operation and absolutely 
refused food or drink. It is quite possible 
that under more favorable circumstances 
the duodenal fistula might have healed. 
With the exception of one patient who has 
coronary disease and complains of cys- 
peptic symptoms, the rest are in excellent 
health and one has gained 40 pounds, 
another 32. There has been no evidence of 
jejunal ulcer in any of our patients. Four 
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of these have had a typical exclusion 
operation with part of the pylorus left, 
while in 8 cases all the pylorus was removed 
and the duodenum closed. The patient who 
succumbed to the operation had a part of 
his pviorus left. In another case where the 
pylorus was removed a duodenal fistula 
developed and completely healed. This 
patient had been operated twice on the 
stomach previous to our operation. 

It is perhaps too early to predict the end 
results of the exclusion operation. In the 
few cases operated upon by myself the 
results have been excellent, particularly if 
we consider that among the 12 cases 5 
were operated on before. In my opinion 
these results are much superior to any 
other palliative surgical procedure on the 
stomach. Experimentally and clinically it 
has been proved that the exclusion of a 
duodenal ulcer from the corrosive action 
of the stomach contents favors rapid 
healing. In our experimental work we 
refer chiefly to the typical Devine exclusion 
operation in which the whole distal part 
of the stomach is blind at one end. Such a 
procedure produces jejunal ulcers in 75 
per cent of our animals. 

We hope to have the opportunity at 
some future date to report on experimental 
work with a Finsterer operation where 
only a small part of the stomach is left 
intact. It must nevertheless not be for- 
gotten that in our experimental procedures 
conditions are greatly aggravated by a 
Roux or Exalto anastomosis where the 
alkaline and pancreatic secretions are 
diverted from the gastroenterostomy open- 
ing. This in itself explains the more 
favorable results obtained in the clinical 
application of the Finsterer or the Devine 
exclusion operation. It is my impression 
that the end result of the Devine exclusion 
operation will not be as favorable as that 
of the Finsterer type. 

It is not my purpose to describe in detail 
the technique of the various methods of 
stomach resection. I wish only to empha- 
size the importance of the closure of the 
pyloric stump. In our series of 12 cases 2 
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developed duodenal fistulae. Where the 
ulcer is situated near the papilla and the 
duodenal cap is not edematous and fragile 
the pylorus can be safely removed and the 
duodenum closed in the usual manner. 
Finsterer recommends drainage in these 
cases. Where it is impossible to close the 
duodenum a small part of the distal 
muscular stomach is left. The lesser 
omentum and the gastrocolic ligament are 
left intact for about 3 cm. proximal to 
the pyloric ring. I generally remove as 
much of the mucosa as possible and force 
it distally and then suture the seromuscularis 
in three layers. Such a procedure is liable 
to produce a great deal of tension in the 
suture line particularly when the muscle 
of the antrum is greatly hypertrophied. 
In this case Finsterer!! has advised leaving 
more of the distal part of the stomach to 
facilitate closure. I find that an oblique 
circular incision into the hypertrophied 
muscle of the stomach facilitates the 
closure of the blind stump. On account 
of the fatal outcome in one case, from a 
duodenal fistula, due to a leakage from the 
blind stump, I believe that drainage is 
indicated, not only where the pylorus is 
removed but even where part of it is left, 
if the closure does not appear safe. 


CASE REPORTS 


Case 1 (No. 62119). L. M., male, aged 
forty-one, was operated on October 3, 1931, 
for duodenal ulcer. The ulcer was found near 
the papilla and the duodenal cap was indurated. 
It was considered that a resection of the ulcer 
would bring us in conflict with the common 
duct and we therefore performed an exclusion 
operation and left a small part of the stomach 
near the pyloric ring intact and anastomosed 
the proximal stomach to the jejunum, accord- 
ing to Finsterer’s modification of the Billroth 
11 procedure. We have heard from this patient 
recently and he states that he has no com- 
plaints whatsoever and does not hold to any 
diet. 

Case 11 (No. 61804). T. P., male, aged 
fifty-nine, came into the hospital complaining 
of excruciating pain in the epigastrium. He 
gave a history of repeated massive hemor- 
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rhages. He had a previous operation on August 
30, 1930 elsewhere. He was operated on by 
myself on September 18, 1931. There was 
absolutely no evidence that any operative 
procedure was undertaken on the stomach or 
duodenum. A very extensive mass of adhesions 
was found burying the first and second part 
of the duodenum and the gall bladder. The 
anterior wall of the second descending portion 
of the duodenum was indurated. About one- 
half of the stomach was removed with a part 
left near the pyloric ring and a typical exclusion 
operation according to Finsterer with a modi- 
fied Billroth 11 procedure performed. 

I have heard from this patient recently and 
he states that he has gained in weight and that 
he enjays his meals and has no complaints at 
all. 

Case 11 (No. 62753). F. B., male, aged 
forty-one years, came into the hospital com- 
plaining of sudden excruciating pain in the 
epigastrium. Operation November 10, 1931, 
revealed an opening about 1 cm. in diameter 
on the anterior wall of the duodenum about 
2 cm. distal to the pylorus. The duodenal wall 
was very thick, edematous and fragile. The 
abdomen was filled with stomach contents and 
there was a localized early peritonitis. It was 
impossible to suture the ulcer on account of 
its size and because there were no tissues that 
could be mobilized since the duodenum was 
firmly adherent and fragile. It was decided to 
do an exclusion stomach resection and to leave 
the part of the pylorus closed, it could then be 
turned over and sutured over the perforation 
on the anterior duodenal wall. A_ typical 
Finsterer modification of the Billroth 1 
procedure was performed and the outside of 
the pyloric stomach drained. This patient was 
extremely ill and emaciated, and had a stormy 
convalescence. He left the hospital with no 
complaint and considered himself a well man. 
He has been heard from since and states that 
he has no complaints and adheres to no diet. 

Case iv (No. 56955). E. S., female, aged 
twenty-six years, gave a history of empyema 
at the age of thirteen and appendectomy eight 
years ago. Gastroenterostomy and operation 
for ptosis of the stomach in 1927 were performed 
elsewhere. She complained of excruciating pain 
in the epigastrium and persistent vomiting. 
She was operated on January 12, 1930. The 
stomach was found to be twice its normal size 
with very thick edematous walls and was 
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attached to the parietal peritoneum. The 
gastroenterostomy was found near the fundus, 
One jejunal ulcer was found opposite the gastro- 
enterostomy opening and another about 2 cm. 
distal to the gastroenterostomy opening pene- 
trating into the wall of the transverse colon. 
The duodenum was scarred and an ulcer found 
on the anterior wall and also on the posterior 
near the papilla of Vater. The distal two-thirds 
of the stomach, including the jejunal loop with 
the jejunal ulcers and a part of the duodenum 
with the ulcer near the pylorus, was removed. 
The duodenal stump was closed leaving the 
ulcer near the papilla of Vater. A Finsterer 
modification of the Billroth 11 procedure was 
done. The patient made a good recovery and 
is now well. 

Case v (No. 61954). S. C. H., housewife, 
aged fifty, complained of pains in the epi- 
gastrium for the last seven years; lately the 
pains were getting much worse and were not 
relieved by food and soda. This patient had 
lost 15 pounds in the last five months. The 
exploratory operation revealed that the gall 
bladder was adherent to the surrounding 
structure. The descending portion of the duo- 
denum was also bound by adhesions and the 
wall of the duodenum was fragile, infiltrated 
and scarred. Since the pathological condition 
was too near the papilla, I resected a part of 
the stomach, according to Finsterer, and left 
about 6 cm. of the stomach near the pyloric 
sphincter. The anastomosis between the 
stomach and duodenum was made end-to-side 
after the proper mobilization of the duodenum. 
The gall bladder and appendix were also 
removed. This patient vomited for a few days 
following the operation and frequent lavage 
of the stomach was necessary. She has been 
heard from recently, and states that she has 
gained 32 pounds, and that she is not following 
any diet and has absolutely no complaints. 

Case vi (No. 50230). Mrs. R. W. S., aged 
thirty-two, housewife, had a pyloric exclusion 
operation, according to von Eiselsberg’s tech- 
nique in 1913, elsewhere. In 1909 she had an 
appendectomy and also a cholecystectomy at 
some later date and a pelvic operation in 1923- 
In 1926 she had another operation on her 
stomach. 

The patient was seized with severe hemor- 
rhages from her bowels. There was a previous 
history of loss of weight, vomiting and pain 
in the epigastrium. After several transfusions 
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the patient was operated on and at that time 
it was found that about 3 cm. of the distal 
pylorus were excluded. The antrum was closed 
at its proximal and distal part and opened into 
the iclunum. The fundus had a separate 
opening into the jejunum. The spleen was about 
three times its normal size. No definite jejunal 
ulcer could be found. The excluded part of the 
pyloric ring was removed and the duodenal 
stump closed. The antrum was removed and 
the jejunal opening closed; the fundus which 
was anastomosed to the jejunum antecolic 
was left intact. The patient developed a duo- 
denal fistula and had a very stormy conva- 
lescence but recovered and left the hospital in 
good health. She was seen by me recently. 
Her stomach functions quite well and she has 
little gastric disturbance. She has a secondary 
anemia and has been advised to have a clinical 
examination to determine the exact pathologi- 
cal significance of the enlarged spleen. 

Case vit (No. 28220). J. Z., male, aged 
forty-one, was operated on for duodenal ulcer 
January, 1926. The ulcer was found near the 
papilla of Vater. The distal two-thirds of the 
stomach was removed, the ulcer left in situ, 
and the duodenum closed. The patient left 
the hospital feeling well. 

I saw him over a year ago and at that time 
he complained of heaviness in the epigastrium. 
Examination revealed that he suffered from 
coronary disease and dilatation of the heart. 

Case vit (No. 65060). W. S., male, aged 
forty-six, was operated on three years ago for 
suspected cancer of the stomach. At that time 
a gastroenterostomy was performed. He gained 
weight but his symptoms recurred and were 
much more pronounced than before his first 
operation. The exploratory operation revealed 
that the stomach was normal but the duodenum 
was infiltrated, fragile and scarred, particularly 
near the papilla of Vater. The jejunum at 
the gastroenterostomy opening was shrunken 
and scarred. 

The old gastroenterostomy opening was 
disconnected; two-thirds of the stomach was 
removed and about 6 cm. of the distal pyloric 
stomach closed excluding the ulcer. A Billroth 
i precedure as modified by Finsterer was 
periormed and since the closure of the pyloric 
stump did not appear safe, drains were placed 
hear the stump. Drainage material appeared 
in a iew days which was bile stained. Three 
days after the operation the patient developed 
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a violent form of insanity, refused food and 
drink and it was difficult to administer the 
necessary treatment. He passed away on the 
tenth day. No post mortem was held. 

Case 1x (No. 62988). R. H. W., male, 
aged seventy, had a gastroenterostomy per- 
formed elsewhere fifteen years ago for duodenal 
ulcer. He came in complaining of periodic pains 
in the epigastrium. He also had massive 
hemorrhage on different occasions. Operation 
was performed January 4, 1931. A gastro- 
enterostomy was found in the fundus with a 
small opening which was not functioning. An 
ulcer was found near the papilla of Vater with 
the duodenum indurated and the duodenal 
cap buried in a mass of adhesions. Since the 
gastroenterostomy was near the fundus it 
was left intact and a part of the antrum 
removed and the distal part of the pylorus 
closed. The duodenum was mobilized and an 
end-to-side gastroduodenostomy performed 
according to Haberer and Finney. I spoke to 
the patient’s physician recently and he stated 
that this patient was free from complaints. 

Case x (No. 52820). J. H., male, aged 
forty-eight, was referred to me by his family 
physician for symptoms of duodenal ulcer 
which were not alleviated by medical treat- 
ment. He was operated on April 22, 1930. I 
found that the anterior wall of the first portion 
of the duodenum was indurated and scared. | 
removed two-thirds of the stomach including 
the pyloric ring and performed a _ typical 
Finsterer modification of the Billroth u 
procedure. An ulcer on the posterior wall of 
the duodenum was left. The specimen removed 
revealed a small diverticulum and an ulcer 
on the anterior wall of the duodenum. 

This patient made an uneventful recovery 
and has been free from complaints. He stated 
only a few days ago that he does not hold to 
any diet. 


I was unable to obtain a complete record 
of the following 2 cases. 


Of these one “‘G”’ was operated on nine years 
ago for an obstructive ulcer at the duodenum. 
It was considered unadvisable to remove the 
ulcer. I therefore took away two-thirds of his 
stomach, closed the duodenum and performed 
a typical modification of the Billroth 1 pro- 
cedure. This patient gained 40 pounds in two 
months. He left the state several years ago 
and we have not heard from him since. 
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The other case ““R” was operated on four 
years ago during my visit in Russia. There 
was an ulcer on the anterior wall of the duo- 
denum which could not be removed. I resected 
about two-thirds of the stomach, performed 
an antecolic anastomosis of the Polya type. I 
was forced to do this type of anastomosis on 
account of anatomical variations on the 
transverse mesocolon. After the specimen was 
examined a large gastric ulcer was found on the 
posterior wall of the stomach about 4 cm. 
proximal to the pyloric sphincter. I heard from 
his physician shortly after the operation and 
he stated that at that time the patient was com- 
pletely free from his complaints. 


COMMENTS 


1. There are three types of exclusion 
operation for duodenal ulcer: the oldest one 
is the von Eiselsberg gastroenterostomy 
(Fig. 1 bp). In this operation the stomach 
is divided about 5 or 6 cm. above the 


pyloric ring, and the distal and proximal 
ends closed. A posterior gastroenterostomy 
is then performed. This leaves a small 
closed pocket in the pyloric stomach 


proximal to the duodenum. The fundus 
forms the proximal sac and is closed 
distally somewhere in the middle of the 
antrum. There remains, therefore, a muscu- 
lar pocket closed distally which is being 
constantly irritated by the attempt of the 
stomach contents to overcome the arti- 
ficially produced obstruction (Fig. 1 pb). 
Such an irritation theoretically is respon- 
sible for the production of acid from the 
glands of the fundus. It is not improbable 
that the frequency of jejunal ulcerations 
following the von Eiselsberg exclusion is 
based on these theoretical speculations. 
Anyone familiar with the distressing results 
of a typical von Eiselsberg procedure will 
consider it only as of historical interest 
and evolutionary importance in stomach 
surgery. 

2. In the Devine operation the stomach 
is divided farther proximal to the fundus 
(Fig. 1 £). The distal part is closed and the 
proximal portion anastomosed to the 
jejunum end-to-side. This leaves a large 
distal pocket which takes in most of the 
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antrum and pyloric part of the stomach 
closed at one end. The fundus opens 
directly into the jejunum, therefore the 
axis of the peristaltic waves transmits 
the food into the jejunum without meeting 
any resistance as in the von Eiselsherg 
exclusion operation. For this reason the 
danger of jejunal ulcers in the Devine 
variation of the exclusion operation is not 
as great as in the von Eiselsberg. Experi- 
mentally, however, I have been able to 
demonstrate that a Devine operation 
combined with a Roux anastomosis or the 
Exalto shortcircuiting operation produces 
jejunal ulcerations in about 75 per cent of 
the dogs operated on in this manner. The 
same procedure with the excluded antrum 
removed produces no ulceration. The 
excluded antrum therefore must in some 
way influence the formation of jejunal 
ulcerations. Accumulation and stagnation 
of the contents from the antrum and 
duodenum augments the acid secretion 
of the fundus and, therefore, favors the 
formation of jejunal ulcerations. Clinically, 
we have as yet little proof that the Devine 
operation will endure. In view of the 
experimental evidence and the physiologic 
and anatomical speculations, the Devine 
operation does not augur well for the 
future. 

3. There remains the combination of the 
exclusion and resection of the stomach first 
suggested by Finsterer (Fig. 1a and B). 
The stomach is divided about two finger- 
breaths above the pyloric sphincter and 
about two-thirds of the stomach removed. 
The distal part of the pyloric stomach 
next to the duodenum is closed. An 
anastomosis between the fundus and the 
jejunum is performed according to one of 
the modified methods of the Billroth 1 or 1 
procedure. In the typical operation of 
Finsterer a small pocket of the pylorus next 
to the duodenum is left. Thus far no 
experimental data are available as to the 
frequency of jejunal ulcerations following 
the Finsterer operation. The clinical re- 
sults in about 400 cases reported have been 
favorable so far. Finsterer recommends the 
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operation, on theoretical grounds alone, it 
shou!d eliminate the possibility of jejunal 


ulcerations. Bancroft has followed this 
procedure in 14 cases in the Devine 
operation with good results. According 
to the clinical experience and experimental 
evidence (Steinberg and Proffitt*®*) in order 
to prevent jejunal ulcerations the division 
of the stomach in the Devine operation 
will have to be made farther up towards 
the cardia so that the anastomosis will be 
made between the fundus and the jejunum. 
This, however, would leave a large distal 
pocket where the removal of the mucosa 
and the closure of the stomach in this 
operation would be much more trouble- 
some than a simple resection of the 
stomach as recommended by Finsterer. 


CONCLUSIONS 


Two series of animals were used in these 
experiments. Of the first series 21 survived. 
These animals had a typical Finsterer 
modification of the Billroth 1 stomach 
resection with an Exalto shortcircuiting 
operation and the motor part of the 
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stomach removed. Seven animals in addi- 
tion to the foregoing procedure have also 
been subjected to a kink distal to the 
anastomosis (Fig. 2). None of the 23 
animals developed an ulcer. 

In the second series of animals we 
performed a typical Devine operation 
with an Exalto shortcircuiting of the 
duodenal contents and the motor part 
of the stomach left in situ (Fig. 3). There 
were 12 dogs in this series. Six of the dogs 
developed definite large chronic ulcers. In 
the other remaining 6 dogs no ulcers were 
found. I performed a kink distal to the 
gastroanastomosis (Fig. 4) in 3 animals, 
all of which developed definite chronic 
ulcers. 

Based on the clinical evidence and theo- 
retical considerations the von Eiselsberg 
operation should be altogether abandoned. 

There is not sufficient clinical evidence 
accumulated to give one a definite expres- 
sion of opinion on the results of the Devine 
exclusion operation. From the experimental! 
work and theoretical and anatomical con- 
siderations this operation should influence 
the production of jejunal ulcers. 

My personal clinical experience in 12 
cases with a typical Finsterer exclusion 
operation has been favorable. 
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INTESTINAL EVACUATION BY HYDRAULIC SUCTION 


FURTHER USES OF SUCTION SIPHONAGE* 


GERALD H. Pratt, M.D. 


PHILADELPHIA, PA. 


HE duodenal tube has had sporadic 

popularity in the field of surgery 

for many years. Its use has been 
expanded from time to time but at very 
few clinics has it become a routine pro- 
cedure. Since the time of Kussmaul, 
who first devised the stomach pump, 
various modifications have been utilized, 
first in diagnosis and later also in therapy. 
The desire to study the enzymes and other 
contents of the duodenum stimulated 
attempts at duodenal intubation. For 
many years following Kussmaul’s time, 
followers attempted to pass tubes into the 
small bowel but the absence of the x-ray 
and the clumsiness and _ elaborateness 
of their apparatus prevented this accom- 
plishment. It was not until 1904 when 
Max Einhorn devised the duodenal bucket 
and allowed the normal movements of the 
intestinal tract to carry his tube through 
the pylorus that duodenal drainage could 
be really performed. The first use of the 
tube therapeutically was in 1908 when 
it was employed successfully by Einhorn 
for feeding purposes on a physician who 
was vomiting severely and had a diarrhea 
preventing rectal feeding. Dr. White of 
Boston was one of the first to use the 
duodenal tube in a therapeutic manner 
as a drain. He found that there was a 
certain siphon effect of a tube left in the 
stomach and duodenum which in cases 
of gastric and upper intestinal ileus helped 
to keep the bowel from being as distended 
as is usual in this condition. His use of the 
tube was limited to rather advanced cases 
of peritonitis. This function of the tube 
was more or less general after 1916 but in 
nearly every instance its use was delayed 


until the distention was acute. 

The efficacy of gastric lavage has long 
been recognized as a valuable postopera- 
tive treatment for vomiting and nausea 
but for many years the difficulty of passing 
the large tubes and the added distress 
to the patient placed it more or less in the 
category of last resorts, especially in 
peritonitis. One objection has been the 
possibility of part of the lavaging liquid 
passing through the pylorus between the 
time of its administration and its evacua- 
tion. In 1919 Bassler, Jones and others 
reported good results with siphonage from 
the stomach and duodenum in peritonitis 
but did not attach a suction apparatus. 
Professor Wangensteen of the University 
of Minnesota, a pioneer in the use of 
suction on duodenal tubes, has reported 
excellent results with a water suction 
apparatus and has developed a_ very 
clever method of registering the amount 
of gas and liquids evacuated from the 
small bowel and stomach. With the 
suction siphon he has been able to eliminate 
many operations for early acute intestinal 
obstruction. Thus we see that duodenal 
siphonage is not new. It is our purpose 
here to again bring the procedure to the 
mind of the profession, show how simple 
the apparatus and its installation may 
be and to record several other uses for the 
method. Especially do we wish to detail 
and emphasize its advantages in connection 
with biliary fistulas. 

Inasmuch as a great deal of post- 
operative distention is in the small bowel, 
rather than in the stomach, drainage to 
be complete must include this small bowel. 
Fortunately, with the methods at hand 


* From the Department of Senior Surgery, Temple University. 
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we can quite readily introduce the tube 
into the duodenum. It has been found 
exper mentally by Morgenstern and others 
working under the fluoroscope that the 
tube can be made to pass the pylorus in 
as short a time as one to three minutes. 
If vomiting is a physiological act to rid the 
stomach of objectionable materials, any 
method that will do this without the 
strain and retching associated with the 
vomiting reflex will be of value. If it is 
sometimes necessary to do an enterostomy 
to relieve the intestine of its distention and 
rid it of toxins, and if we can accomplish 
this same thing without the added opera- 
tion by duodenal tube drainage, then 
we have also made steps forward. Even 
if there is no absorption from the gastric 
mucosa a beginning toxic absorption from 
the mucosa of the small bowel should be 
prevented. Thus the advantage of any 
type of duodenal rather than stomach 
drainage is evident. We know that post- 
operative gas distention is due to a mild 
ileus which in most cases subsides spon- 
taneously. Where it does not so subside, 
or other factors cause an increase, we have 
a dangerous situation, a condition where 
treatment for a symptom will help to 
relieve the cause. Dragstedt in his experi- 
ments has shown that when the intra- 
intestinal pressure reaches approximately 
60 mm. of mercury, a complete block in 
the circulation of the ileum and jejunum 
will result. When this pressure is reduced 
the circulation is at once resumed. A 
less acute distention will cause some 
impairment of the circulation, especially 
on the venous side. The theoretical value 
of breaking the cycle by small bowel 
decompression is at once apparent. Stout 
has previously shown that in ileus there 
is a dysfunction of the water balance 
contro! mechanism and an accumulation 
of liquid in the small bowel, this water 
making up a cosiderable portion of the 
distention. This abnormal ratio between 
tissue and intraintestinal fluid can be 
partly relieved by removing the excess 
fluid in the small bowel. This we can 
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readily do. 

We will first describe the method of 
using a simplified type of suction siphon 
apparatus, showing our modifications of 
the Wangensteen method to provide con- 
tinuous suction, and then indicate addi- 
tional uses for the apparatus. We have 
found it easy to insert our tube by way 
of the nasal passage in preference to the 
oral cavity. A well-lubricated Jutte tube or 
Levin catheter is started through the nasal 
canal and at the time it reaches the 
posterior oral pharynx the patient is 
instructed to swallow. The tube will then 
begin its descent into the esophagus 
without the usual gagging associated with 
tubes passed through the mouth. If the 
throat is especially sensitive a spray of 
cocaine may be used, but this rarely will 
be found necessary. If the tube is intro- 
duced about 75 cm. there will be sufficient 
tube in the stomach to allow it to be carried 
through the pylorus by peristalsis. Einhorn 
has passed tubes as far as 9 feet beyond the 
pylorus so there need be no fear of using too 
much tube. We have used mostly the 
Jutte tube with the multiple perforations 
at its end as suggested by Dr. C. L. A. 
Oden of Chicago, as the metal tip seems 
to aid by pulling the tube along. However, 
where preferred the Levin catheter, a 
tube with a soft rubber tip of slightly 
larger bore than the Jutte tube, may be 
used. In the course of about an hour the 
tube is usually in the duodenum. However, 
we do not wait for this event to take 
place as our treatment of evacuation may 
be begun at once. If a spastic condition 
of the pylorus is encountered this some- 
times may be overcome by using an 
antispasmodic such as atropine. Following 
somewhat the same method as that 
advocated by Dr. Wangensteen the Jutte 
tube is then connected to the suction 
apparatus as shown in Figure 1. Attached 
to the suction flasks can be a marking 
system to show the amount of gas and 
liquid evacuated as also used by Dr. 
Wangensteen. The use of the extra bottle 
of water to wash out the Jutte tube 
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without disconnecting the apparatus is of 
value. This may be attached, as shown, 
by a simple glass T or y tube with a stopper 


Fic. 1. Modification of original Wangensteen Appa- 
ratus. Drawing shows duodenal Jutte tube passing 
from nose of patient to connect to longer glass tube 
in container (p). From shorter glass tube in (p) 
rubber tube leads to longer glass tube in filled, 
inverted bottle (2 gallon) (sp). Note: Longer glass 
tube must clear fluid level. c. From shorter glass 
tube in inverted bottle (sp) rubber connects to upright 
bottle on floor. a, Extra burette for cleansing tubes 
and later for nutrition. Note: Extra burette must be 
clamped off when not in use. When bottle B is empty, 
bottle c will be filled. Bottles can be exchanged by 
removing corks. (After Babcock.) 


clamp to be closed when not in use. 
Through this extra bottle feedings can 
be run as the patient’s condition improves 
and warrants it. 


DESCRIPTION OF APPARATUS 


A ‘Jutte’ tube’ is passed through the 
nose into the stomach a distance of about 
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65 cm. (Fig. 1.) This tube is connected to 
the longer glass tube fitted in a two-hole 
cork in an upright glass container p), 
A large glass bottle (8) (about 2 gallons) 
with a two-hole cork and two glass tubes 
through the cork, one reaching nearly 
to the bottom of the bottle and the other 
merely through the cork, is filled with 
water so that when inverted the longer 
glass tube just clears the water level. 
To the longer glass tube a rubber tubing 
connects to the shorter glass tube in the 
container (Dp). To the shorter of the 
glass tubes in the bottle (B) a tube leads 
to a similar bottle (c) (2 gallons) placed 
upright on the floor. This second bottle 
also has a two-hole cork containing two 
tubes, one reaching to below the level of 
a small amount of water placed in it, and 
the other merely through the cork. The 
suction siphon begins to draw at once and 
the contents of the stomach are aspirated 
into the container (D). When the Jutte 
tube passes the pylorus the contents of 
the small bowel will also be drawn out. 
An extra burette (A) connected to the 
apparatus by a T-tube and kept closed off 
with a clamp when not in use allows the 
tube to be washed at any time without 
disconnecting the apparatus. It will be 
found advisable, especially when the con- 
tents aspirated are very thick, to irrigate 
the duodenal tube from time to time. When 
desirable, feeding can be given through 
this burette. After about twelve hours, 
dependent upon the amount aspirated, 
the water in bottle B will have been dis- 
placed to bottle c. A very simple way to 
reestablish the suction is to clamp off 
the suction, remove the corks from bottles 
B and c and exchange the two bottles, 
placing the filled bottle (c) above and the 
empty bottle (B) below.“ When the corks 
are replaced the suction will be ready to 
continue. Bottle p thus prevents the 
intestinal contents from entering the bottle 
B and allows the free interchange of 
bottles B and c. 

It is surprising how little irritation the 
tube causes after the first twenty-‘our 
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hours. By elimination of the pressure 
against the uvula, present in the mouth 


tubes, the tendency to gagging is 


avoided. 

A typical reaction of a patient to the appa- 
ratus is illustrated by an elderly physician who 
recently came to us with a ruptured appendix 
and a diffuse peritonitis. He was difficult to 
control as he was seventy years of age, head- 
strong, and had the added disability of diabetes 
mellitus. The first night after his operation the 
patient was continually nauseated, his abdo- 
men was distended, and he was most irritable 
due to our refusal to give him liquids by mouth. 
The Jutte tube was passed only after consider- 
able argument. With the continuous siphon 
working we allowed the patient to drink fluids 
freely, although he did not know that we were 
siphoning the liquids as rapidly as he ingested 
them. He was at once relieved of his nausea 
and by the emptying of the liquids collected in 
the stomach, his abdomen became flat and 
from then on we had cooperation from 
him through the rest of his uneventful 


recovery. 
The tube sucks up the stomach contents, 
gas, mucus, saliva, and the regurgitated 


materials from the small bowel. It brings 
up swallowed air and liquids as fast as 
they are ingested. Nausea and vomiting 
disappear at once. After the tube passes 
into the duodenum, the toxic material, 
stagnant bile, etc. are all siphoned off. 
In a very short time the upper abdomen 
is flat, relieving distention and thus 
giving the partially or completely para- 
lyzed bowel a better chance to resume its 
normal peristalsis. With a continuous 
siphon, fluids must be supplied to the 
body in some other way. This is most 
important as the suction removes all 
fluids ingested through the mouth. This 
can be done with a continuous hypo- 
dermoclysis or by intravenous methods. 
Later, when the general condition warrants 
it, the siphon can be turned off from time 
to time and fluids allowed to pass through 
the tube to be assimilated. It will be found 
that patients can often tolerate food 
introduced directly into the duodenum 
more rapidly than when they take it 
through the stomach. 
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CASE REPORT 


Mr. R., aged forty-five, a signal repairman, 
white, entered the Temple University Hospital 
with a history of about fifteen years’ stomach 
trouble which he described as “hunger pains” 
occurring about 4 P.M. and at night when his 
stomach had emptied. He had also been con- 
stipated for the same length of time. In Sep- 
tember 1932, the stomach trouble became more 
severe and he was x-rayed for gastrointestinal 
pathology. A duodenal ulcer was found and the 
patient was placed under rigid dietary manage- 
ment and after bed rest for about six weeks he 
had been considerably improved. On December 
12, 1932 he had a slight attack of pain and 
vomited a little watery material. The next day 
he had some general and upper right sided 
pain and took some mild laxative in the hope 
of relieving this trouble. That night, however, 
the pain became so acute that he was doubled 
up with its severity. The attending physician 
found it necessary to give a hypodermic of 
morphine to control the pain. On December 
14, the pain was still most acute so that a 
ruptured ulcer was suspected and the patient 
was admitted on the Surgical Service of Dr. 
W. Wayne Babcock. He was found to be 
acutely ill with a temperature of 99°F., pulse 
140 per minute and respirations 26 per minute. 
His heart and lungs were negative but the 
examination of the abdomen showed a board- 
like rigidity over the whole abdomen. There 
was, however, no obliteration of the liver 
dullness. At operation, a diffuse peritonitis 
with a thin watery pus was found throughout 
the abdomen and in the appendiceal area a 
ruptured appendix was found. Drains were 
inserted to this appendiceal area, to the right 
flank and to the hepatic area because of the 
widespread involvement. 

Course: By the second day, the abdomen 
was markedly distended, the pulse rapid (130) 
and the patient coughing, breathing about 36 
times per minute. At the left base there were 
many fine rales, bronchial breathing and 
bronchophony. A Jutte tube was passed 
through the nose into the stomach and at once 
when the suction was turned on a large amount 
of dark slimy material was evacuated. The 
patient was permitted to drink fluids freely 
and the siphon kept open at all times. By the 
next morning a great deal of the distention 
had disappeared and the patient stated he felt 
greatly relieved. His appreciation of the water 
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made him much more cooperative. By the 
second day the upper abdomen was nearly 
scaphoid and the third morning after the tube 


Fic. 2. Author’s Evacuator. Apparatus as we use it 
today, eliminating changing of bottles. a and a’. 
Inverted glass jugs hung by pulley from Murphy pole, 
top bottle filled with water so longer tube just clears. 
When bottle a is up bottle a’ will be down. From 
longer tubes in these bottles rubber tubes lead to a 
three-way valve. Shorter aluminum tubes in bottles 
are connected to each other by a rubber tube. c. 
Collecting bottle and is connected to three-way valve 
as shown. To this bottle Jutte tube is connected. B. 
Burette which connects to Jutte tube by y-tube as 
shown. This tube is kept closed off when not used as 
an irrigator or for feeding. Note: Bottles are held in 
position by guy wires to prevent swinging when being 
transported through hospital. Switch points to top 
bottle at all times. 


was passed, the patient began to pass gas by 
rectum. He had been supplied with body fluids 
by means of a continuous hypodermoclysis of 
2 per cent glucose. On the third day, the Jutte 
tube was clamped off from time to time at 
intervals of about an hour and fluids were 
allowed to pass through the bowel. The 
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patient’s pneumonia showed an early resolution 
and he made a slow but uneventful recovery. 
The drains were removed from the wound the 
eighth to the thirteenth day. The suction 
apparatus was discontinued the fourth day 
after its inauguration. 

Comment: There seems to be no doubt that 
the lessening of the tension of the upper bowel, 
with the evacuation of the contents, allowed a 
widespread ileus of a mixed organism type to 
be overcome and normal peristalsis to begin. 
This was evidenced by the passage of the gas 
on the third day after the use of the suction 
was begun. The great comfort afforded to the 
patient by the allowance of fluids was helpful 
in continuing his cooperation. After such an 
operation the chief discomfort to the patient 
is the absence of liquids in the mouth and throat. 
Siphon drainage thus eliminates the discomfort 
without harm to the patient. 


DESCRIPTION OF OUR MODIFIED 
EVACUATOR 


Our one trouble with the evacuator had 
been the necessity of changing the bottles 
so often, a mechanical problem that we 


had difficulty in explaining to student 
nurses. It occurred to us after considerable 
experience with this method of drainage 
that it could be simplified so that the 
water bottles need never be changed. 


With this in mind an apparatus was 
devised as shown in Figure 2. Hung by a 
pulley from a Murphy pole are bottles 
A and a’, inverted gallon jugs so connected 
that from the longer glass tube in each 
bottle a rubber tube leads to a three-way 
valve whose third way connects with a 
collecting bottle (c). From this bottle (c) 
a tube connects with the Jutte tube. A 
rubber tube connects the smaller tubes in 
A and a’. The burette is shown at B which 
runs to the Jutte tube by a y-tube and is 
used for irrigation, feeding, etc. With 
this apparatus all that one does to keep a 
continuous suction is to raise bottle 4, 
which drops bottle a’ and turns the three 
way switch, which is so connected that it 
points to the top bottle at all times. This 
apparatus is the most simple that we have 
seen and can be readily demonstrated to 
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the nurse. The fixed amount of water burette such as a in Figure 3 by means of 
in the bottles A and a’ need never be 


rubber tubing with a stop cock on it. 
The evacuating apparatus (B, Fig. 3) 


Fic. 3. Suction siphonage as used in rectum. Bs. Evacuation apparatus as previously described attached to rectal 
tube by connection p. a. Burette to allow solution to run by catheter into bowel through tube c. Rectal tube 


and catheter as shown in Figure 4 are in rectum. 


RECTAL SUCTION 


Having noted the good results obtained 
at this clinic and at the University of 
Minnesota Clinic with this type of duo- 
denal siphonage, we also used it for the 
lower abdominal distention so often asso- 
ciated with a peritonitis especially from 
the appendiceal focus. The results were 
gratifying. A size 20 French catheter was 
fastened to a size 30 rectal tube in such a 
manner that the catheter tip extended for 
a distance of about 8 cm. beyond the end 
of the rectal tube (Fig. 4). These tubes, 
heavily Iubricated, were inserted about 
20 to 25 cm. into the rectum, care being 
taken to prevent the kinking of the tubes. 
The catheter was then connected to a 


was then attached to the rectal tube. A 
hypertonic magnesium sulphate solution 
in the burette was allowed to run in 
through the catheter and after a time the 
evacuator was turned on slowly from time 
to time. Fecal matter, flatus and after a 
time gas began to come away and after a 
short time the distention was entirely 
relieved. The suction is used only inter- 
mittently and with reduced force. We have 
used this method in acute intestinal 
obstructions in combination with the 
evacuation from the duodenum with excel- 
lent results provided the bowel circulation 
has not been irretrievably impaired. Soap 
suds, milk of molasses and milk of asa- 
foetida have been used in this connection. 
We have had about ten intestinal obstruc- 
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tions relieved in this way at Temple 
University Hospital. We have found that 
there is sufficient suction from the bottles 


Fic. 4. Catheter and rectal tube connected for insertion. 
Note: Multiple perforations. 


as shown in Figure 2 to draw both from 
the rectum and the duodenum. So by 
breaking the connection between the valve 
and collecting bottle c, another collecting 
bottle can be added for the bowel contents 
to run into and the entire intestional 
decompression run from the one apparatus. 


BILIARY FISTULA 


Where many biliary operations are 
performed, the occasional occurrence of 
a biliary fistula is inevitable. The loss 
of liquids to the body, the continual loss of 
bile salts, especially the elimination of 
the needed calcium salts and bile pigments, 
the continual dressing, the irritation of 
the skin, and the depressing effect on the 
patient makes this a most formidable 
complication. Many methods of treatment 
of this complication have been considered. 
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These patients are very poor operative 
risks and while the most simple surgical 
procedures may succeed, even formidable 
ones may fail. While waiting for an optimal 
time to operate, the patient becomes 
debilitated, dehydrated, and often de- 
pressed. The collection of the bile and 
feeding it back to the patient has been 
attempted with some success. The swallow- 
ing of the bile is very offensive to the 
patient and it usually must be disguised. 
The difficulty of collecting it has been 
realized by all who have so attempted 
this act. With these difficulties in mind 
and such a patient on the Service an 
attempt was made to make a more or less 
artificial common duct outside of the 
body, using this same suction siphon 
apparatus. The accompanying photograph 
shows this apparatus in operation (Fig. 
5). Its prompt control of a difficult situa- 
tion was most encouraging to us. 

A small catheter, size 16 French, 
wrapped with a rubber dam to make 
it cone shaped, was inserted into the 
biliary fistulous tract. Vaseline gauze 
was placed around this catheter to make 
it as nearly air-tight as possible. A rubber 
tube (Fig. 5, c) led from this to the shorter 
of two glass tubes in an inverted burette 
(Fig. 5, A). To the longer glass tube in 
the burette the suction apparatus (B), 
as described in Figure 2 was connected. 
To make the apparatus suction tight the 
top of the burette was closed. Near the 
attachment of the tubing leading from the 
catheter in the fistula, a y-tube was placed, 
one end connected to a Jutte tube (p) 
which passed through the nose into the 
duodenum. The Jutte tube (p) being 
clamped off, the suction was started and 
soon bile began to run into the inverted 
burette. When about 100 c.c. was sO 
collected, the suction was closed off, and 
by turning the valve the opposite way a 
pressure is formed instead of suction and 
this pressure forces the bile into the duo- 
denum through the duodenal tube. This 
worked very satisfactorily and allowed 
the sterile collection of bile and its replace- 
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ment in the duodenum without discomfort 
to the patient. Within twenty-four hours 
the stools, which had been clay colored, 
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attack of the same colicky pain. On examina- 


tion, a pear-shaped mass was palpated in the 
right upper quadrant. The heart sounds were 


Fic. 5. Artificial biliary tract apparatus in operation. a. Burette with collected bile from tube c in fistula. 
B. Suction apparatus previously described. p. Duodenal tube to allow bile to run into duodenum. 


were of normal color. Periodically the pa- 
tient was fed 5 or 6 ounces of a modified 
milk preparation through the Jutte tube. 
(It is noteworthy that in an apparatus of 
this type pressure instead of suction may 
be exerted by simply having the collec- 
tion bottle attached to the lower bottle 
instead of the upper one.) 


CASE REPORT 


Mrs. M., aged forty-eight, housewife, white, 
had had eleven pregnancies. After the last one 
at the age of forty-one she began to develop 
attacks of severe epigastric colicky pains at 
about monthly intervals, at times requiring 
morphia for relief. She had one attack with 
jaundice and clay-colored stools six months 
prior to admission. 

The patient entered Temple University 
Hospital on December 13, 1932 with an acute 


of a very poor quality and there was a slight 
mitral insufficiency. There was no decompensa- 
tion present at the time. The urine showed 
some albumin and an occasional hyaline cast. 
W.B.c. were 8800 with 80 per cent polymor- 
phonuclears. A mild anemia was reported with 
the blood examination. As the attack had lasted 
for twelve hours without relief we considered 
operation indicated. 

At the operation on December 14 the gall 
bladder was found to be very friable and 
edematous. The organ itself was enlarged, 
tense and white, with evidence of pericholecy- 
stitis. As is the custom at this Clinic, the gall 
bladder was removed. With the history of 
jaundice, the cystic duct was opened and the 
common duct explored. Each attempt to 
ligate the duct was followed by further tearing 
of tissue and after the bed was closed, a drain 
was placed in the cystic duct area. The follow- 
ing day the wound began to drain bile. At the 
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end of a week, the bile was still running freely, 
so all dressings were removed and the patient 
placed under a light cage, and the skin 
varnished with tincture of benzoin and dredged 
with zinc stearate powder. 

Two days later, the patient had a most 
severe dyspnea attack, apparently of a cardiac 
origin as there was no fever which so often 
characterizes an acute liver dysfunction. She 
responded to very large doses of digitalis 
given intravenously together with glucose, the 
latter being covered by insulin. Inasmuch as 
the patient was difficult to control and was 
losing nearly 40 ounces of liquid each day some 
other method of treating the biliary fistula 
was evidently necessary. On her tenth post- 
operative day, the apparatus as described was 
started. The following day the patient had 
another most severe cardiac attack but again 
responded to the same therapy. All during 
this second attack, the apparatus was allowed 
to run and appeared to give the patient no 
added discomfort. By the second day the stools 
were normal colored. There was no vomiting at 
any time after the first heart attack. Five 
days following the inauguration of this appa- 
ratus the suction of bile suddenly stopped. 
Inasmuch as on two other occasions the 
catheter in the fistula had plugged, this was 
changed, but still there was no bile drainage. 
The stools remained normal in color showing 
the biliary obstruction had been overcome. 
The patient then made an uneventful recovery. 


Comment: It is necessary to delay 
operation for a postoperative biliary fis- 
tula. The optimum period is six to twelve 
weeks. The problem is how to prepare a 
patient for the operation. It would seem 
that the siphon transfer of bile can be 
utilized with very little discomfort to the 
patient. The nutrition and hydration can 
be maintained whether there is an appetite 
or not, by feeding through the tube. The 
bile dermatitis often associated with a 
fistula can be eliminated, thus cleaning 
up the area of incision. In this particular 
patient !t appeared that the suction 
removed some small calcareous obstruction 
to the duct, such as bile sand, as evidenced 
by the plugging of the catheter on two 
occasions. The striking thing noted was 
the absence of discomfort to the patient 
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and the ease with which the apparatus 
could be regulated. While we had attached 
the suction only to run the bile into the 
duodenum and not with the thought 
of opening the plugged duct, the result 
obtained brings up the possibility of 
further utilization of this procedure in 
biliary fistula for opening ducts obstructed 
with such material as very small calculi, 
or bile sand and mud. 

The use of a suction siphon of this type 
for other draining wounds has been con- 
sidered. We are handling empyema cavities 
with closed drainage by this method 
including Dakinization. By regulation of 
the height of the upper bottle undue 
suction is prevented. We have had marked 
success with this apparatus in our clinic. 
At the present time we are working on the 
cases of obstructive jaundice with this 
same apparatus, placing the duodenal 
tube in the second portion of the duodenum 
and with continuous suction attempting 
to open the common duct. This has worked 
very well experimentally. Where the ob- 
struction is bile sand or small calculi 
it is possible to draw it into the duodenum. 
These jaundice patients present a serious 
surgical problem both from the standpoint 
of hemorrhage and from the shock that 
sudden decompression of the gall bladder 
with a resultant acute cholemia produces. 
To date we have had three patients that 
have responded well but the idea neces- 
sarily needs further trial. We hope that 
it may help to solve a very perplexing 
problem. 


I wish to gratefully acknowledge the stimu- 
lation and suggestions of Dr. W. W. Babcock. 
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ACUTE APPENDICITIS AFTER FORTY 


WITH A CLINICAL REVIEW OF 100 CASES* 


Mags, M.D., FrRepericK Boyce, M.D. AND ExizABeTH M. M.A. 


NEW ORLEANS, LA. 


ROM 1916 to 1930, according to 

Boland, writing in 1932, the Quar- 

terly Cumulative Index Medicus lists 
a total of more than three thousand papers 
on appendicitis, roughly a third of which 
deal with the disease in its acute manifesta- 
tions. It requires a certain amount of 
temerity, therefore, to add to the welter 
of words which already exist on the sub- 
ject, particularly in the face of the very 
general belief among the profession that 
the last word has already been said. 
In a sense, of course, it has been; in 
another sense, a more correct sense, the 
last word will not have been said until 
the mortality of acute appendicitis has 
been reduced very considerably below 
its present levels, until what we may term 
the unnecessary mortality, the mortality 
of delayed treatment and its consequent 
complications, has been entirely elimi- 
nated. About appendicitis, as about many 
other medical and surgical conditions, 
Moynihan’s axiom is quite true, that 
much paper and much poverty may 
coexist. 

It was nearly twenty years ago that 
the great John B. Murphy flamed out 
in righteous wrath because then, a full 
quarter of a century after the surgical 
character of acute appendicitis had been 
established for all time, the general mor- 
tality was still 10 per cent and over. 
What would he have said, what would 
his indignation have been, if he were 
alive today to realize that not only has 
that mortality not been reduced, but 
that, in some parts of the world, at least, 
It is actually increasing? The death rate 
naturaily varies, as does the death rate 


of any other surgical disease, in proportion 
to many factors, the inherent virulence 
of the infection, the delay which elapses 
before surgical treatment is instituted, 
the preoperative measures, usually the 
very unwise preoperative measures, which 
are employed, the type of surgery which 
is done, the surgical judgment and the 
technical skill of the surgeon who operates, 
the general condition of the patient, both 
as regards his appendiceal disease and as 
regards other constitutional and _ inter- 
current diseases—an analysis of every 
published series reveals how decidedly 
the intervention of any one or more of 
these factors can alter the perspective 
and influence the result. But granting 
all that, and giving all due praise to the 
occasional brilliant surgeon with his diag- 
nostic acumen and his surgical judgment 
and his correspondingly excellent results, 
the fact still remains that the average 
mortality for acute appendicitis and its 
complications is well over 10 per cent. 
In the 6123 cases from 27 hospitals 
reviewed a few years ago by Bower, it 
was I1.29 per cent, and that report is 
typical, for it includes all classes of pa- 
tients, all types of surgeons, and all 
varieties of the disease. 

Some facts about this appalling death 
rate need no further elucidation. Certain 
patients are doomed from the onset of 
their disease because it is of such inherent 
virulence that no surgical skill can stay 
its course. Certain patients will fall victim 
to the surgical accidents that are in- 
evitable in surgery, no matter how skil- 
fully and how carefully it is done. But, 
other things being equal, the patients 


* From the Department of Surgery of the Louisiana State University Medical Center. 
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who are operated upon early in the disease, 
within twelve hours, or even within 
twenty-four hours, by a surgeon who 
possesses at least a minimum of surgical 
wisdom and technical skill, will progress 
to an uneventful recovery. Categorically 
speaking, the mortality im appendicitis 
is not usually the mortality of appendicitis 
itself; it is usually the mortality of unwise 
treatment, the mortality of delay, and 
the mortality of the complications that 
follow upon and are induced by these two 
things. 

There are at least two groups of pa- 
tients, however, of whom these general 
statements do not hold. The extreme 
gravity of appendicitis in infants and 
young children has long been recognized. 
Partly because of the child’s inability 
to give voice to his complaint, partly 
because of anatomic conditions within 
the peritoneal cavity early in life, very 
largely because of what Moynihan well 
calls “the philocathartic tendencies” of 
loving but ignorant parents, appendicitis 
before the age of ten or twelve years is 
always a potentially serious disease, and 
even the most ardent advocate of expectant 
treatment must agree with Murphy that 
under these circumstances it had better 
be called the “expectans mortem”’ treat- 
ment, and must grant that immediate 
operation is the only safe rule. 

It is likewise quite generally acknowl- 
edged that while appendiceal disease in 
patients in middle life and beyond is 
relatively infrequent, it is often very 
serious and it is always accompanied 
by an exceedingly high mortality. In- 
deed, the statement is often made that 
while appendicitis at the extremes of 
life accounts for only a third of the inci- 
dence, it accounts for more than two-thirds 
of the mortality. Every reported series 
bears testimony to its dangerous and often 
fatal character. In the series reported by 
Miller, for instance, the mortality was 
more than twice as high in the sixth 
decade as in the fourth, and more than 
three times as high in the seventh; only 


Maes et al.—Appendicitis 


JANUARY, 1934 


20 per cent of the patients were over 
forty years of age, but they accounted 
for more than 50 per cent of the mortality, 
In Warren’s series the mortality was 2.3 per 
cent in the fourth decade, 9.5 per cent 
in the fifth, 14 per cent in the sixth, and 
37 per cent in the seventh. In the series 
reported by Weeden, which includes only 
drainage cases, the mortality was three 
times as high in the sixth decade as in 
the fourth, and almost five times as high 
in the seventh. In a series of 2229 cases 
which one of us (U. M.) personally 
reported in 1925 the total mortality was 
2 per cent; 87 per cent of the patients 
were below forty years of age, and the 
death rate among them was 0.8 per cent; 
the death rate in the remaining 13 per 
cent, however, was 10 per cent, twelve 
and a half times as high. In other words, 
as life goes on, the incidence of acute 
appendicitis steadily decreases but the mor- 
tality just as steadily rises, and the rate of 
progression approaches the geometric. 

As a basis for a further consideration 


of appendicitis late in life, we have selected 


from the records of Charity Hospital 
in New Orleans 100 consecutive operations 
for acute appendicitis in individuals over 
forty years of age, and we feel the less 
apologetic for our choice of subject for 
the reason that the literature of ap- 
pendicitis, in spite of its prolixity, 1s 
exceedingly barren of papers on this special 
theme, while the textbooks and mono- 
graphs devote to it equally little space. 
A paper which one of us (U. M.) person- 
ally wrote on the subject in 1925 has for 
some reason attracted very little notice. 
The first thing that struck us in our 
study was that, in order to secure these 
100 records, it was necessary to revieW 
practically a three-year period and a 
total of 1294 cases of acute appendicitis. 
The incidence of the disease after forty 
years of age is therefore very small, 
approximately 8.5 per cent. Moreover, 
the incidence steadily decreases as age 
advances. The age limits were forty to 
seventy-eight, and the distribution in- 
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cluded 57 patients in the fifth decade, 
24 in the sixth, 10 in the seventh, and 
g in the eighth. 

The male incidence, 66 per cent, is 
approximately that usually reported, and 
the division between the races is also 
characteristic, only 30 per cent of the 
patients being colored. The incidence 
of appendicitis among negroes Is surpris- 
ingly low; indeed, until they took upon 
themselves the customs of civilization 
it seems to have been a practically non- 
existent disease. But appendicitis, when 
it does occur, tends to be very extensive 
and very serious, and its grave character 
is not entirely to be explained on the basis 
of neglect and of delayed treatment. 

These, however, are incidental con- 
siderations, interesting enough in them- 
selves, but not closely related to the 
principal point we wish to make, that 
appendiceal disease in persons in middle 
life and beyond assumes, in the majority 
of cases, characteristics which differentiate 
it from appendiceal disease in younger 
subjects. Practically half of these 100 
patients were operated on within the 
first forty-eight hours of their illness; 
27 of them were operated on within the 
first twenty-four hours, some of them as 
early as five hours, some of them as early 
as ten and twelve hours after the onset 
of symptoms. In the remainder of the 
cases the duration of illness varied from 
three days to thirty days, lasting less 
than a week in the great majority. But 
the pathological condition that operation 
revealed was, on the whole, far more 
serious than would be expected in the 
light of those figures. In only 9 cases out 
of the 100 was the appendix of the simple 
acute variety, in onty 14 was it of the 
suppurative variety. All of the other 77 
cases revealed a more or less extreme 
degree of pathology, of which gangrene 
was the outstanding feature in 60 cases, 
associated with rupture in 12 cases and 
with peritonitis in 16. 

A study of the 27 patients operated 
on within the first twenty-four hours 
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of illness is even more astonishing. In 
only 6 cases was the appendix of the simple 
acute or the suppurative variety, while 
in 20 cases gangrene, usually of a massive 
variety, was the outstanding feature. 
This is entirely at variance with the 
pathologic changes usually reported when 
operation is done early in the disease; 
gangrene is not, as a rule, the first morbid 
change. There is evidently some explana- 
tion for a pathology that differs so radically 
from the pathology ordinarily found in 
this disease, and that explanation we have 
long considered to lie in the fact that the 
appendicitis of youth and the appendicitis 
of middle life and old age are in the great 
majority of cases essentially different 
pathologic states. 

It would be fruitless to enter into a 
detailed discussion of the etiology of 
appendicitis, for no one knows much that 
is authoritative about it, but it may be 
generally stated that while its infectious 
origin is universally granted, there are two 
schools of thought as to how that infection 
is introduced. One group of observers 
considers the pathology to be entirely the 
result of local infection upon which certain 
mechanical factors are superimposed, with 
resultant injury to the mucous membrane, 
while the other group, which is in the 
minority, considers the infection to be 
principally of vascular origin. It is the 
opinion of one of us (U. M.), based upon his 
personal experience in the operating room 
and his vicarious experience in the post- 
mortem room, that both factors are 
operative, but that they operate at differ- 
ent periods of life. 

The appendix is a lymphoid organ, and 
lymphoid tissue is most abundant during 
adolescence. In the young patient, there- 
fore, local infection predominates, and the 
resulting disease is fundamentally suppura- 
tive, with perforation and abscess forma- 
tion the usual sequelae; when gangrene 
occurs, it is first of the patchy variety and 
only later involves the whole organ. In the 
older subject, on the other hand, lymphoid 
tissue has more or less disappeared, and 


934 
er 
ed 
y. 
er 
nt 
nd 
ies 4 
ly 
ee 
in 
gh 
es 
ly 
ras 
ts 
he 
it; 
er 
ve 
S, 
te 
- 
of 
on 
ed 
tal 
yns 
er 
SS 
for 
is 
ial 
0- 
cc. 
for 
ce. 
yur 
se 
ew 4 
a 
IS. 
ty 
all, 
er, 
ge 
to 
in- 


160 


American Journal of Surgery 


appendicitis is fundamentally a vascular 
disease. The vascular factor predominates, 
suppuration is the exception rather than 
the rule, and the primary pathologic 
change tends to be a massive variety of 
gangrene, a true tissue death. The circula- 
tion of the appendix, which is terminal, 
lends itself peculiarly well to this sort of 
pathology. Now the consequences of these 
different types of disease are naturally 
entirely different. In the young subject 
the disease tends to localize, in the older 
subject it tends to spread, so that in one 
case we may hope for a localized abscess, 
in the other we must expect a spreading 
or general infection. Moreover, in the 
older subject, because of the predominance 
of the vascular factor, the infection often 
goes on to an associated mesenteric throm- 
bosis or pylephlebitis, or even to the 
metastatic abscess of the liver first de- 
scribed by Dieulafoy under the name of the 
“‘appendicular liver.” 

Appendicitis at any period of life is likely 
to be an atypical disease and for that rea- 
son the diagnosis is not always the simple 
matter some physicians would have us be- 
lieve. The average attack in the younger 
subject, however, follows a fairly definite 
course. The onset is likely to be sudden, 
with no premonitory symptoms. The pain 
is likely to be very acute, and to localize 
in the right side fairly early. Nausea and 
vomiting are usually present. The right- 
sided rigidity is characteristic, while a 
moderately elevated temperature, a mod- 
erately accelerated pulse, and a moderately 
or actually high white blood cell count 
are usually the rule. In short, the cardinal 
triad of appendiceal symptoms, pain, 
nausea and vomiting, and abdominal 
tenderness, are present in a fairly high per- 
centage of all cases, though even in young 
persons we would do well to remember 
Royster’s warning, that the danger of 
leaning on cardinal symptoms is that they 
are sometimes terminal events. 

But as we read these 100 records, all 
of them of patients proved to have had 
appendicitis, we are struck with their 
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entire dissimilarity to the picture we have 
just painted. At least 10 of them were 
entirely atypical; they do not sugvest 
appendiceal disease, even on the most 
generous of diagnoses; as a matter of 
fact, they do not suggest anything in 
particular. In 3 other cases carcinoma of 
the colon seemed a very reasonable diag- 
nosis, and in 2 others gall-bladder disease 
seemed entirely probable. In 7 cases 
dietary indiscretions preceded the onset, 
suggesting the diagnosis of gastroenteritis, 
and, as would be expected among patients 
of the intelligence of at least certain 
groups in a hospital of this sort, dietary 
indiscretions were continued throughout 
the first hours of the illness, or the first 
days, and were often of a most startling 
sort. (We might interpolate that we 
happened for some reason or other to have 
fallen upon a number of student histories, 
written with the literalness and detail 
common to such histories, and leaving 
nothing whatsoever to the imagination.) In 
2 cases an immediate story of a very severe 
menorrhagia clouded the diagnosis and 
introduced the idea of a possible gyne- 
cologic complication. Four patients entered 
the hospital for treatment shortly before 
their present admissions, and either de- 
serted because they themselves considered 
their illness at an end, or were discharged 
by the medical staff on the same basis, a 
point that is also made in a discussion of 
this subject by H. F. Day before the 
Massachusetts Medical Society last year. 
One of the student histories we have just 
referred to outlines the Odyssey of a negro 
patient who was discharged from the 
hospital under those circumstances and 
who apparently toured the state, develop- 
ing fresh symptoms at each town, before 
he returned to the institution and to his 
death. 

The bulk of the histories, however, con- 
form fairly well to one pattern, even though 
that pattern is radically different from the 
picture of the disease in younger people. 
There is a story of digestive distress—3 4 of 
these patients exhibited it, vague and 
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undetermined, but of fairly long duration. 
Then comes a sudden attack of abdominal 
pain, often occurring at night and waking 
the patient from sleep, usually centering 
around the umbilicus, less often in the 
epigastrium, localizing in the right side 
only after a period of hours or even days, 
and sometimes never localizing. In 4 of 
these patients the pain was constantly 
left-sided; other observers have noted the 
same phenomenon, but no one has satis- 
factorily explained it. Nausea is seldom a 
marked feature, and vomiting obeys no 
laws. It sometimes occurs shortly after 
the onset of the pain, and then disappears 
entirely; it sometimes occurs promptly, 
only to recur much later in the attack; it 
sometimes is persistent; it sometimes is 
entirely absent. Rigidity may be present 
in the right side, in the characteristic 
location, but more often there is a uniform 
soft distention. The temperature elevation 
is not marked, indeed, the reading may be 
normal or subnormal. The pulse rate 
increases as the attack progresses, but a 
very marked acceleration is not the rule. 
The average leucocyte count is less than 
15,000, and the percentage of polymor- 
phonuclear cells is usually less than 80. 
That is how the illness begins, and how, 
with individual variations, it began in a 
large proportion of these 100 cases. The 
patient does not regard himself as seriously 
ill, he takes matters into his own hands, 
and with melancholy regularity he treats 
himself, as did at least 41 patients in this 
series, as noted on the records (we are 
strongly inclined to think that a little 
more care on the part of the interne staff 
would have raised that figure very con- 
siderably) by taking a purgative, prefer- 
ably a drastic purgative. If it is vomited, he 
takes it again. One patient, with a per- 
sistence worthy of a better cause, repeated 
the dose 13 times. After that mode of 
therapy is instituted, the histories bear a 
striking degree of similarity, for the 
appendix, as Moynihan says, “derives 
its flercest activities from the means taken 
to treat it.” The pain disappears, though 
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its leave-taking is sometimes violent, the 
patient feels better, though usually he 
looks much worse, and he sometimes 
considers himself well enough to resume 
his occupations. 

What has happened is perfectly clear. 
This is the “treacherous period of calm,”’ 
first named by Dieulafoy and so wisely 
emphasized by Finney and others in this 
country. The cessation of pain does not 
always mean, as the patient always thinks, 
and as his medical attendant sometimes 
thinks, that his illness is over. Rather does 
it frequently mean that a far worse 
catastrophe has come to pass, that the 
appendix has ruptured, or has become 
gangrenous, or that both events have 
occurred, a simpler explanation, we believe, 
than the one sometimes advanced, that 
the passage of virulent microorganisms 
into the closed cavity lessens their viru- 
lence. In the first instance the pain dis- 
appears because tension is relieved, in the 
second it disappears because the appendix 
has died. But the gravity of the condition 
is, as we have said, many times augmented. 
It would be augmented at any age, for 
contamination of the peritoneal cavity 
is a serious matter at any age, but it is 
much more serious in middle life and 
beyond, when the protective forces at 
work in younger people are partially or 
entirely absent. The ruptured appendix 
of middle life is surrounded by no plastic 
exudate, no walled-off area into which its 
infected contents can spill. The gangrenous 
appendix of middle life is surrounded by 
no adhesions, and its death, so to speak, 
is a public death, with dire consequences 
to all the adjacent structures. 

Now the pathologic processes that have 
occurred explain the symptoms, or rather 
the lack of symptoms, at this stage of the 
disease. A dead appendix, says Murphy, is 
like a dead patient; it cannot speak. 
Gangrene chiefly explains, for instance, 
why 76 of the patients in this series had a 
temperature below 100, why 77 had a 
pulse rate below 100, and why in less than 
a quarter of the cases was the leucocyte 
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count above 15,000 and the polymor- 
phonuclear count above 80. The manifesta- 
tions of the disease in living tissues are 
silenced in dead and dying tissues. 

A certain proportion of patients at this 
stage, or even earlier in the disease, develop 
chills, often not many, often not severe, but 
their occurrence at all is generally believed 
to be a sign of grave present pathology 
and of graver pathology to come. Cer- 

tainly that has been our experience. The 
patient who develops chills at any stage 
of his illness is the patient whose prognosis 
is doubtful, for they indicate a degree of 
vascular pathology that is always serious. 
These are the patients who exhibit at 
operation very extensive gangrene, mesen- 
teric thrombosis, even pylephlebitis, and 
who exhibit at autopsy a type of pathology 
obviously beyond the reach of any surgery. 

Finally, if operation be further delayed, 
the “cloven hoof of peritonitis”’ is evident. 
The picture is that of extensive peritoneal 
involvement with a general constitutional 
reaction, a temperature and pulse eleva- 
tion, persistent vomiting, ileus, and a 
degree of illness out of all proportion to the 
local manifestations of the disease, and 
often very difficult, if the patient is seen 
late, to explain on the basis of what has 
previously happened. 

Operation was done within twenty-four 
hours of admission on all but 9 of these 
patients, not always on the diagnosis 
of acute appendicitis, it is true, but always 
on the basis that some surgical condition 
existed for which operation was urgently 
indicated. Twenty-one patients died, and 
the majority of the remainder undoubtedly 
owe their lives to the promptness with 
which surgery was done, a promptness 
that would have been commendable even 
if some of the operations had proved 
unnecessary: as Deaver says, under cir- 
cumstances like these “a _hair-splitting 
diagnosis rarely gets a patient anywhere 
except to the grave.” 

The history and the clinical syndrome 
of appendicitis in middle life may not 
be typical, but operations for it have a 
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striking degree of similarity, in that they 
are always difficult and trying. When the 
peritoneal cavity is opened there is usually 
an escape of free fluid, sometimes clear, 
sometimes turbid, but frequently negative 
on laboratory examination. The 29 posi- 
tive results out of 36 examinations in this 
series, 19 of them B. coli and 10 mixed, 
is an usually high proportion. Adhesions 
are few, and there is a striking absence 
of plastic exudate, so that peritonitis, 
if it is present, is diffuse and spreading 
rather than localized and limited. It was 
a feature in 21 of these cases. 

The vascular picture is the one which, 
more than any other, justifies our theory 
that the underlying pathology in appendi- 
citis in middle-aged patients is very 
different from the local infection of the 
mucous membrane which is the primary 
feature of the disease in younger subjects. 
The structures adjacent to the appendix 
are markedly injected and inflamed, there 
are visible tortuous veins, frequently there 
is a thrombosis with extension into the 
mesentery, and the final picture seen 
on the autopsy table is clearly predicted 
in its first outlines on the operating table. 

The appendix itself is usually gangrenous 
throughout, rather than in areas or patches 
as in youth, and the gangrene tends to 
spread to the mesoappendix and even 
to the cecum. The tissues are often so 
friable that they fall to pieces as they are 
handled, and appendectomy in toto is 
seldom possible, removal by morcellation 
usually being necessary. Again and again, 
as we studied these records, we were 
impressed with the similarity of the 
operative notes, the fluid, the spreading 
peritonitis, the angry, injected tissues, 
the massive gangrene of the appendix, the 
spreading gangrene and the thrombosis 
of the adjacent veins, the vain attempts 
to perform classical appendectomy. And 
as we studied the pathologist’s reports, 
we were likewise impressed with the 
frequency with which, even in the ap- 
pendices in which gangrene was not s0 
obvious because operation was done with 
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promptness, the vascular 
es were emphasized. 
is clear that in patients who present 
sort of pathology surgery can never 
thing but serious and difficult. 
»roblem of the removal of the ‘ap- 
pendix we have already mentioned, and 
we micht add, of course, that the same 
principles hold as hold in all operations 
for acute appendicitis: appendectomy when 
it is possible, simple drainage if appendec- 
tomy means prolonged search for the 
organ, prolonged manipulation of struc- 
tures, or the breaking up of well-organized 
adhesions. Attempts to suture the hole 
in the bowel after the appendix is removed 
are likely to tax the surgeon’s ingenuity 
to the utmost. The sutures tear out 


repeatedly and closure is accomplished 
with extreme difficulty and with much 
manipulation, which inevitably increases 
the surgical shock in patients who, by 
reason of their age and other infirmities, 
are peculiarly ill fitted to bear it. 

Simple appendectomy was done in 46 


of these cases, and drainage alone in 
- others. In 10 cases appendectomy was 
done with drainage, in 35 appendectomy 
was done with drainage and enterostomy, 
and in 2 cases enterostomy and drainage 
alone were possible. The interpretation 
of those figures, of course, is clear; less 
than half of the patients had the sort 
of disease which permitted simple removal 
of the appendix; in all the others the dis- 
ease had progressed to the point where 
additional measures were necessary. 

In 54 patients drainage was instituted, 
either independently or in conjunction 
with some other procedure, and the fact 
that all of the 21 deaths occurred in this 
group has, in our opinion, nothing whatso- 
ever to do with the wisdom or folly of 
drainage. Indeed, the whole controversy 
from that standpoint strikes us as a waste 
of words. We should be unique if at this 
juncture we refrained from quoting the 
modern paraphrase of Lawson Tait’s 
maxim, which originally read, “When in 
doubt, drain,” and which now reads, 
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“When in doubt, don’t drain,” so we 
follow the trend and quote it, but that 
does not mean that we subscribe to it. 
The decision as to whether or not drainage 
is necessary requires a high degree of 
acumen, and is a matter to be decided 
not by general rules but by the merits 
of the individual case. That drainage is 
in itself a dangerous procedure, at least 
when it is weighed in relation to the 
ravages of the pathology it is designed 
to relieve, we deny absolutely; that it is 
an undesirable procedure at any time we 
admit freely. It is not the institution 
of drainage that causes complications 
and makes for fatalities, but the underlying 
disease that made the drainage necessary. 
In a few cases in this series the drains 
were removed within twenty-four hours, 
and recovery was uneventful; those pa- 
tients probably would have done just 
as well without them. In the majority 
of cases, however, the duration of the 
discharge and its character bore eloquent 
testimony to the necessity of the procedure; 
the peritoneum in the appendicitis of 
middle life has not the ability to protect 
itself that it has in younger people whose 
disease is of a different origin. The distinc- 
tion, of course, must always be made 
between the protective peritonitis which 
enhances the possibility of recovery, and 
which would be disturbed by drainage, 
and the purulent peritonitis which leads 
to the exit and whose fatal course would 
take on added speed without it. 
Enterostomy as an auxiliary procedure 
was done in 35 of these cases, which again 
is a very high proportion. It must be 
granted that among the group of surgeons 


‘ who performed the bulk of the operations 


enterostomy is apparently routine under 
certain circumstances, but it must like- 
wise be granted that enterostomy, which 
is always indicative of the gravity of the 
condition it is done to relieve, has a sound 
and logical raison d’etre under certain cir- 
cumstances. The older clinicians made the 
observation that the patients who were 
seriously ill after appendectomy, who 
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exhibited peritoneal complications and 
paralytic ileus, frequently recovered if 
they developed fecal fistulae, and Mixter, 
in 1895, on the basis of this observation 
made the suggestion that an artificial 
fistula be created purposely at the time of 
operation, by the simple procedure of 
securing a mushroom catheter or a Paul 
tube in the cecum by a purse-string suture. 
That procedure, or some variation of it, 
was employed in these cases, and the fact 
that the mortality was nearly 50 per cent 
(17 out of the 35 cases) again, in our 
opinion, does not necessarily invalidate the 
operation or reflect upon its worth. Most 
of the patients who died were probably 
doomed, regardless of what was done to 
them, and those who lived, as Love sug- 
gests, might well be regarded in the nature 
of a pleasing surprise. 

The advantages of enterostomy are 
manifest. Time is saved in the operative 
manipulation and in the duration of the 
anesthesia, since the closure of the cecum, 
often, as we have pointed out, a difficult 


and trying procedure, is not necessary, and 
this is no small consideration in enfeebled 


and gravely ill patients. Enterostomy 
serves a twofold purpose: it diminishes 
distention, the occurrence of which would 
increase the spread of the thrombo- 
phlebitis, and it acts as an outlet for the 
fluid intestinal contents. Peristalsis is 
diminished, and this in turn minimizes 
the absorption and dissemination of the 
toxic products, which are at least partially 
responsible for the high mortality. Cecos- 
tomy as a prophylactic measure is very 
much more effective than enterostomy 
undertaken late to relieve symptoms aris- 
ing from a pathology already beyond 
mortal control. In such cases, the general 
abdominal distention may be relieved, but 
the tube soon drains only the immediate 
region of its Insertion, as the remainder 
of the intestinal tract has become paretic 
from thrombosis, and the toxemia, the 
result of the absorption of split proteins, 
finally overwhelms the patient. An addi- 
tional point in favor of the procedure is 
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that fistulae in this region of the bowel 
tend to close spontaneously (this happened 
in almost all of the patients in this Series 
who lived) and secondary operations are 
rarely necessary. The use of the Jutte 

or Levin tube postoperatively, while it is 
a very valuable measure, is in no sense a 
substitute for enterostomy. 

The question of the incision need not 
detain us long, for it is not a problem 
peculiar to appendicitis in middle life. We 
might say in passing, however, that our 
personal reference is usually for the right 
rectus incision rather than the McBurney, 
We grant its disadvantages, not the least 
of which are the necessity for an additional 
stab wound for drainage, when drainage is 
necessary, and, even then, the serious 
risk of wound infection. On the other hand, 
adequate exposure in such cases is abso- 
lutely essential, as is the avoidance of 
trauma, and neither of these criteria can 
be satisfactorily met through a small 
incision. The McBurney incision, of course, 
is ideal if one could be certain that the 
appendix lay where it was supposed to 
lie, but the one thing constant about the 
position of that organ, as Treves points 
out, is the inconstancy of its position. The 
McBurney incision does not predispose to 
hernia, as does the right rectus incision, 
but at that, a hernia is a small price to 
pay for life. The right rectus incision was 
used in 59 of these cases, with drainage 
through an auxiliary stab wound in 25 
of them. Twenty-six patients developed 
wound infections, but they were a feature, 
curiously, in only 2 of the fatalities, per- 
haps because the majority of the patients 
did not live long enough for them to 
become evident. In one patient, who 
lived, the local wound infection went on 
to a fascial space infection which extended 
to the axilla and the control of which 
presented a very serious problem. 

Eighty-five of these patients were oper- 
ated on under spinal analgesia, and 4 
others under spinal supplemented by 
general, with 17 fatalities. The 2 who were 
operated on under ethylene and the 2 who 
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were:overated on under local analgesia all 
died, | ut all of them were in an exceedingly 
critica! condition at operation. What part, 
‘f any. the anesthetic played in the other 
deaths is problematical, except in one 
patien who died on the table, undoubt- 
edly from the anesthetic used. Our own 
prefer nce Is not for spinal analgesia; we 
prefer an anesthetic agent which it is 
possible to control, and spinal analgesia, 
once administered, cannot be withdrawn. 
We grant, however, the unwisdom of a 
deep inhalation anesthetic in gravely ill 
patients, and we must admit that our 
objections to spinal are purely personal, 
and that many very competent surgeons 
use it and report unfailingly good results 
with it. The secret of any anesthesia is 
naturally its administration by a compe- 
tent anesthetist, whose entire attention is 
devoted to the patient during the entire 
procedure. 

Convalescence in the young subject is, 
other things being equal, dependent upon 
the severity of his disease; under ordinary 
circumstances it is uneventful, and even 
when the infection is serious, the resistance 
of youth often serves to overcome it. In 
the older subject, on the other hand, 
convalescence is very frequently stormy, 
and in this series most of the patients who 
recovered were gravely ill, at least for the 
first three to five days. In addition to the 
wound infections already mentioned, the 
complications included specifically several 
cases of bronchopneumonia, one of atelec- 
tasis, one of pleurisy, one of perinephritic 
abscess, and 2 subphrenic abscesses, an 
extraordinarily high proportion of serious 
complications in such a small number of 
cases. The fact that so many patients 
recovered is, in our opinion, due to the 
liberal and yet judicious postoperative use 
of hypodermoclysis, infusion and gastric 
lavage, as well as to the occasional use of 
transfusion. 

The extension of the gangrene and 
phlebitis, with the resulting intestinal 
involvement, is probably responsible for 
most dclerred deaths, though some patients 
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succumb almost immediately after opera- 
tion to shock and sepsis. In 11 of the 
21. fatalities death was due to _perito- 
nitis, usually associated with some other 
condition, in 3 cases it was due to pneu- 
monia, which in one instance existed 
preoperatively and in another was associ- 
ated with diabetes, and the other deaths 
were variously due to embolism, intestinal 
obstruction, septicemia, uremia and cere- 
bral hemorrhage. In many instances func- 
tional disease undoubtedly played a part, a 
large part, in the final result, but that 
does not alter the fact that the appendiceal 
disease was primarily responsible for the 
outcome. In several instances the patient 
literally died cured, but the death was 
still an appendiceal death. In old people 
the natural body resistance is lowered, and 
cardiovascular and cardiorenal diseases 
particularly are frequently to be reckoned 
with. Of these 100 patients, 45 showed in 
the urinalysis abnormalities of various 
sorts, while some 8 others showed abnor- 
malities in the blood chemistry. Some of 
the findings were of little significance, but 
all of them represented deviations from 
the normal, and must be taken into 
account. Homans suggests that a definite 
percentage of the mortality in old people 
might well be attributed to the fact that 
their day is done, that their vital organs are 
literally worn out, and perhaps that expla- 
nation is as good as any other. 

Whatever the reason, the fact remains 
that senile appendicitis is a different 
disease and a far more serious disease than 
appendicitis in younger persons. Because 
of the vascular factor, because of the 
lowered resistance of the subject and the 
lack of an adequate peritoneal reaction, it 
reaches incredible heights of virulence in 
an incredibly short time, and yet, because 
of its frequently atypical form and its 
apparently mild manifestations it is likely 
not to be recognized until the dangerous 
stage is reached. It is a disease which 
permits of no temporizing, a disease in 
which the only hope of safety lies in prompt 
surgery, and yet a disease in which opera- 
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tion is very frequently late because the 
diagnosis is very frequently not made until 
late. It is a relatively unusual disease, it is 
true, but the unusual is always more 
frequent than we realize, and the safety 
of our patients, therefore, depends upon 
bearing the possibility always in mind 
and resorting to surgery without delay 
if exploration is necessary to establish the 
diagnosis. The surgeon who operates on 
promiscuous indications is usually open to 
condemnation, but in a disease like this, so 
treacherous, so insidious, so loaded with 
grave potentialities, the surgeon who 
operates on a reasonable basis of suspicion 
shall not be condemned but rather shall 
have his performance accounted to him for 
merit. 


SUMMARY 


1. The mortality in acute appendicitis 
is still 10 per cent and more, and a large 
part of the death rate is made up of the 
fatalities which occur in individuals over 
forty years of age. 


2. The appendiceal disease of middle 
and late life differs radically from the same 
disease as it Is apparent in younger sub- 
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jects. The pathology, which is vascular in 
origin, is actually and potentially more 
serious, and the early clinical course, which 
is atypical, frequently does not bear 
witness to its gravity. For that reason 
diagnosis is made late and operation is 
deferred. 

3. Operation is always serious and difli- 
cult because of the extent and virulence 
of the disease, and drainage and enteros- 
tomy are necessary in a large proportion 
of cases. 

4. Convalescence is likely to be stormy, 
even in those patients who recover, and 
there is a high percentage of fatalities, in 
many of which the vascular factor is 
clearly evident. 

5. Since the safety of the patient, in 
view of the rapid extension of the disease 
and its very serious character, is dependent 
upon the promptness with which operation 
is performed, surgery is justified on the 
basis of reasonable suspicion. 

6. A clinical analysis has been made of 
100 cases of acute appendicitis in patients 
over forty, from the records of Charity 
Hospital in New Orleans, and they have 
been studied in the light of these facts. 
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CONGENITAL MALFORMATIONS OF ANUS AND RECTUM 


REPORT OF 162 CASES* 


WiuuiaM E. Lapp, m.D., F.A.c.s. AND Rosert E. Gross, M.D. 


BOSTON, MASS. 


and rectum are said to occur about 

once in every 5000 newly born 
babies. Some authors believe that such 
conditions appear as often as once in every 
1500 infants, but this incidence is higher 
than is generally conceded. During the 
twenty-five year period from 1908 to 1932 
inclusive 121,515 patients entered the 
Boston Children’s Hospital. In 162 of 
these there was an imperforate anus or 
an associated abnormality. During the 
last decade, 10-12 such patients have 
been seen each year. 


re anomalies of the anus 


EMBRYOLOGY AND PATHOGENESIS 


A review of the normal development of 
the region is necessary in order to under- 
stand the etiology of these malformations. 
The fundamental embryologic study of 
the human cloaca was made by Keibel” 
in 1896. Later Felix!! added to this same 
field and in America Pohlman,”* Johnson, * 
and Hunter!® have made valuable con- 
tributions. The work of these authors 
and of Lewis*! has been freely used in the 
following presentation. 

In the 7.4 mm. embryo (five weeks, 
Fig. 14) the tubular allantoic duct (ap) 
expands to form the bladder, which after 
receiving the Wolffian ducts (wp) con- 
tinues toward the exterior as the urogenital 
sinus. This sinus has an extensive connec- 
tion with the hind-gut (Fig. 1a, 1). Thus 
there is a terminal cavity common to both 
the urogenital and intestinal tracts, which 
is called the cloaca (c). The cloaca is a 
very narrow, laterally compressed cavity, 
closed off from the exterior of the body 
by the seam-like cloacal membrane. The 


intestinal tube extends beyond the cloaca 
into the tail, as the caudal intestine or 
tail gut. On either side of the cloaca there 
is a longitudinal groove externally, with 
a corresponding ridge internally. Along 
this line of narrowing, the genitourinary 
system will later become separated from 
the intestine. 

In the 9.4 mm. stage (six weeks, Fig. 1B) 
there has been further progress toward 
the separation of urogenital sinus from 
the intestine, which may take place in two 
ways. By a downgrowth of the urorectal 
septum, which is a saddle of mesoderm 
between the urogenital sinus and the 
intestine, the opening between these two 
systems may be reduced to the small pas- 
sage called the cloacal duct (Tourneux”). 
Or the same result may be reached in part 
or entirely by a coalescence of the lateral 
walls along the longitudinal groove, thus 
allowing the mesenchyma to grow across 
the cloaca (Politzer,24 Retterer®®). Since 
this mesenchymal bridge across the cloaca 
may appear in different portions of the 
longitudinal groove, there will be variation 
in the level of the cloacal duct. If the 
mesenchyma grows across the cloaca at 
several levels there will be intervening 
gaps by which the rectum and urogenital 
sinus communicate. The persistence of 
these multiple gaps would explain the 
presence of multiple fistulae between these 
two systems. Normally, the process of 
separation continues so that all com- 
munication between the urogenital tract 
and the intestine is closed off by the 16 mm. 
stage (seventh week). 

In the 22 mm. stage (late in seventh 
week, Fig. 1c) a primary perineum is 


* From the Surgical Service of the Children’s Hospital, Boston. 
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present. The perineum develops by the 
division of the cloacal membrane into the 
urogenital membrane anteriorly and the 
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of anal and rectal union is repres-nted 
in the adult by the white line of Hilton, 
There is apparently a slight variation jn 


Fic. 1. Normal development of rectum and anus. From specimens in the Harvard Embryological Collection 
(Lewis). A, 7.5 mm. stage (five weeks). B, 9.4 mm. (six weeks). C, 22.8 mm. (seven weeks). D, 42 mm. 


(nine weeks). 

BT, bulbus terminalis 
c, cloaca 

cp, cloacal duct 

cM, cloacal membrane 


AD, allantoic duct 
AM, anal membrane. 
AO, anal orifice 

BA, bulbus analis 
anal membrane posteriorly, and by a 
downgrowth and spreading out of the 
mesenchymal elements between these two 
membranes. Late in the seventh week 
the urogenital sinus has acquired an exter- 
nal opening, but the anal membrane does 
not rupture till later. A small inpocketing 
of the anal pit forms the proctodeum, which 
inpocketing continues until the procto- 
deum and rectum join their lumina by 
rupture of the anal membrane. This line 


UGO, urogenital orifice. 
UGS, urogenital sinus 
UR, urorectal septum 
wp, Wolffian duct 


I, intestine 

MD, Mullerian duct 

P, peritoneal cavity 

T, tail gut 
the normal time of rupture of the anal 
membrane, but usually it takes place in 
embryos of 30 mm. (eighth week). 

In young embryos, the rectal tube 
presents a spindle-shaped swelling which 
persists up to birth, although its form 
changes greatly. This upper bulbous en- 
largement (Fig. 1c), which Johnson has 
termed the bulbus analis, has a position 
in the embryo which corresponds closely 
to that occupied by the rectal ampulla 
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of the adult. The walls of this embryonic 


structure become invaginated and form 
us longitudinal folds and _ ridges 


nume: 
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persistent portion would then become 
surrounded by mesenchyma in the course 
of later development. A_ rectoperineal 


D 


Vv 


E 


Fic. 2. Method of production of rectovaginal fistulae. As Muellerian ducts descend (as indicated by arrow in A) 
they encounter and acquire any existing rectal fistula. A, 22 mm. stage (seven weeks), B, C, D, and EF represent 
successive stages in development of Muellerian system and its separation from urinary apparatus. 


later to 
system. 
mM, Muellerian ducts. 


B, bladder. 
F, fistula from rectum to 
urogenital sinus and 


which produce the rectal columns of the 
adult. 

Below the spindle-shaped portion just 
described, a second swelling develops 
which is much shorter and less well marked. 
It persists for only a short period of em- 
bryonic life, and in specimens of 30 mm. 
it has largely disappeared. This lower 
enlargement (Fig. 1c), termed the bulbus 
terminalis by Johnson, develops into the 
lower portion of the pars analis recti of 
the adult, namely the zona intermedia. 
Many of the rectal and anal malforma- 
tions may well be interpreted as arrests 
or abnormalities of development arising 
in the seventh or eighth week of embryonic 
life. lt is evident that anomalous connec- 
tion between the rectum and genitourinary 
apparstus would be established if the 
cloace’ duct should fai! to close. The 


Muellerian 


V, vagina. 
vu, vesicourethral anlage. 


R, rectum. 

u, urethra. 

UGS, urogenital sinus. 
fistula is probably formed by the oblitera- 
tion of the anterior or ventral part of the 
cloacal duct, with persistence of the dorsal 
portion. The dissolution of the portion of 
cloacal membrane closing the persistent 
duct would give rise to an external perineal 
opening. 

In the female the rectal connections 
with the genital tract are doubtless formed 
in the following manner. The downward 
extension of the Muellerian ducts is at 
the expense of the posterior wall of the 
urogenital sinus so that these ducts take 
over any fistula existing between the rec- 
tum and urogenital sinus. Thus the fistula 
will pass from the rectum to the Muel- 
lerian system and its derivatives (Fig. 2). 
Such fistulae may empty into either the 
vagina or uterus, though they are ex- 
tremely rare in the latter organ. 
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Congenital anal stenosis (Type 1, Fig. 4) 
may occur at the anus or 1-4 cm. above 
the anal level. Such partial obstruction 
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In those abnormalities in which the 
rectum ends blindly at a considerable 
distance above the imperforate anus ( l'ype 


B 


Fic. 3. Formation of Type 3 abnormality in which rectum ends blindly and is separated from imperforate 
anus. A, 7.5 mm. stage (five weeks). B and C are later stages of development respectively. Vertically lined 
laterally narrowed area in A degenerates along with tail gut, !eaving defect in terminal rectum. 


A, allantoic duct. 
AM, anal membrane. 
c, cloaca. 
cM, cloacal membrane. 


occurring at the anal site is the result of 
incomplete rupture of the membrane. A 


stenosis appearing within the terminal 
few centimeters of the rectum most likely 


I, intestine. 
R, rectum. 
T, tail gut. 


urogenital 
brane. 
vu, vesicourethral anlage. 


UGM, mem- 


3, Fig. 4) the embryological origin is still 
obscure. Possibly the sequence is similar 
to that which Boyden® has carefully 
studied in the reduction of the hind gut 


Type 1. Type 2. 


Type 3. Type 4. 


Fic. 4. Types of anal and rectal abnormalities. 


Type 1. 


Incomplete rupture of anal membrane or stenosis at a point 1-4 cm. above anus. 


Type 2. Imperforate anus. Obstruction due only to persistent membrane. 
Type 3. Imperforate anus, but with rectal pouch separated from anal membrane. Rectal pouch ended blindly 


either in pelvis or above pelvis. 


Type 4. Anus and pouch normal. Rectal pouch ended blindly. Either membranous obstruction, or separation 
of these two pouches. When pouches were separated, a cord of tissue (without a lumen) occasionally 


connected them. 


arises because of incomplete development 
at the upper end of the bulbus analis or 
bulbus terminalis. 

Membranous imperforate anus (Type 2, 
Fig. 4) results from a persistence of the 
anal membrane, an arrest at about the 
eighth week. 


of the ostrich. He has shown that as the 
tail gut disappears, excessive degeneration 
also involves the narrow, posterior, inferior 
part of the cloaca, which in man would 
correspond to the terminal rectum. 7 hus 
in Figure 3 A, that part which is shaded 
by vertical lines may be affected by this 
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itive process. In Figure 3 B the 
and this area have disappeared, 
che rectum lacks its normal termi- 
‘ion. In Figure 3 c the urogenital 
sinus and intestine are separated and there 
is a dciect which leaves the rectal pouch 
isolated from the anal membrane. Should 
the blind rectum maintain its connection 
with the urogenital sinus, as indicated 
in Figure 3 B, there would be a combina- 
tion of rectal defect plus a rectourogenital 
sinus fistula. 

In those malformations in which the 
anus and anal pouch are normal, but the 
rectum ends blindly (Type 4, Fig. 4) an 
obliteration most likely occurs at the upper 
end of the bulbus analis, for this is the 
corresponding embryological level. Such 
anomalies occurring so commonly 3-4 cm. 
above the anus suggest a relationship 
to this embryonic constriction, which 
by its form leads one to believe that con- 
crescence could easily take place at this 
point. Obliteration of the rectal lumen 
at two points was observed by Keibel 
ina human embryo of 11.5 mm. Similar 
occlusions have been seen in pig and rabbit 
embryos, and though the epithelial plug 
is normally dispersed, its occasional per- 
sistence may lead to the type of anomaly 
in question. 

It should be emphasized that the external 
anal sphincter muscle develops from the 
regional mesenchyma, and is not depend- 
ent upon the presence of the terminal 
bowel. Hence, this sphincteric muscle is 
formed in all the types of malformation 
under discussion. 
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TYPES OF ANAL AND RECTAL 
ABNORMALITIES 


Bodenhamer‘ in 1860, was the first to 
make a systematic classification of these 
anomalies. His table included nine head- 
ings and was derived mainly from the 
anatomical variations found in postmortem 
specimens. In 1908 Keith’? made a more 
extens've examination of material which 
he gathered from museum preparations. 
Our c!ssification, however, has been made 
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from clinical studies in order that the 
groupings may be of value in determining 
the form of treatment and the related 
prognosis. All of our cases have been 
placed, irrespective of any associated 
fistulae, into four classes as follows, and 
as illustrated in Figure 4. 


TABLE 1 
DISTRIBUTION OF FOUR TYPES OF ABNORMALITIES IN 
MALES AND FEMALES* 


Type 


| Males | Females | Total 


Type 1 
Type 2.. 
Type 3.. 
Type 4... 


Totals.......... 


* Type 2 anomalies may be more common than our 
figures indicate, for these cases can be easily treated 
and hence were probably not referred to the Hospital 
as often as the other types. 


Eighty-five patients (52 per cent of 
the series) had fistulae connecting the 
rectum with either the genitourinary sys- 
tem or with the perineum. Forty-three 
per cent of the males and 63 per cent of 
the females had such fistulae. Four of 
these connections occurred in Type | 
cases, and the remaining ones all had a 
Type 3 anorectal anomaly. We have had 
no case of fistula with Type 2 or 4 mal- 
formations, but embryologically such com- 
binations might be expected. 

In males, three kinds of fistulae were 
encountered (Fig. 5). The rectovesical 
connections usually opened in the trigone. 
The urethral fistulae opened either in 
the prostatic or membranous portions. 
The perineal openings usually occurred 
between the sphincter ani muscle and 
the perineoscrotal angle, but in one case 
there was a more anterior location with 
a bifid scrotum. We have had no case 
similar to those in the literature in which 
the rectal fistula opened on the under 
surface of the penis. 

In females (Fig. 6) the rectovesical 
fistula was a rare finding. Our only case 
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occurred in conjunction with a recto- 
vaginal type. The rectovaginal connections 
opened anywhere along the posterior vagi- 


Ladd & Gross—Malformations 


JANUARY, 1934 


to permit defecation if the stools were 
kept soft or watery. Thirty-eight of «hese 
85 patients had such small fistulae that 


Rectovesical 


Rectourethral 


Rectoperineal 


Fic. 5. Types of rectal fistulae in males; 36 fistulae. 


nal wall from the posterior fornix down 
to the hymen, though they were par- 
ticularly prone to appear in the lower 
third of the vagina. In one child with a 
septate vagina, there were two separate 
fistulae, with one to each side of the vagina. 
The recto-fossa navicularis fistulae formed 
a distinct group and opened just outside 
of the hymen. The perineal fistulae opened 
from the fourchette back to the sphincter 
ani muscle. 
TABLE II 


DISTRIBUTION OF FISTULAE IN MALES AND FEMALES; 
86 FISTULAE IN 85 PATIENTS* 


Types of Fistula Males Total 


| Females 


Rectourethral........... 9 9 
Rectovesical............ | 13 
Rectoperineal. . isa 15 24 
Recto-fossa neviculs iris. . 19 
Rectovaginal............ 21 


5 86 


*One female had both a recto-vesical and a recto- 
vaginal fistula. 


There were considerable variations in 
the size of these tracts. The external 
fistulae were usually too small to permit 
function, for they did not allow sufficient 
rectal evacuation. Oftentimes, only a 
small probe could be passed, while in other 
instances the opening was large enough 


operative intervention was necessary in 
the first three to four days of life to relieve 
the intestinal obstruction. The remaining 
47 patients had sufficient opening to allow 
them to live from several weeks to three 
years before operation became essential. 


SYMPTOMS 


Since two-thirds of the patients in the 
entire series had acute intestinal obstruc- 
tion from birth, they were seen in the first 
few days of life. Rarely the complaints 
were referable only to obstruction, namely, 
abdominal distention, refusal to eat, or 
persistent vomiting. More often the parent 
mentioned that there was no anal opening, 
that stools had not been passed, or that 
meconium had come through an abnormal 
exit as the penile urethra, vaginal outlet, 
or perineal fistula. The anal abnormality 
was often overlooked by the parents until 
the second or third day when unsuccessful 
attempts were made to give the infant 
an enema or to take its temperature. The 
malformation was occasionally overlooked 
for years when there was an associated 
fistula large enough to permit defecation. 

Type 1. These patients with stenosis 
of the anus or rectum naturally came to 
the clinic later than those with complete 
obstruction. The ages when they were 
first seen varied from five days to two and 
one-half years, with an average at nine 
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but some of them had been pre- 
receiving dilatations from their 
physicians. The chief complaint 
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toms were essentially the same as those 
of Type 2. They were all seen in the first 
few days of life. 


&% 


Recto- 
vaginal 


Rectovesical 
and recto- 
vaginal 


Recto- 
perineal 


Recto-fossa 
navicularis 


Fic. 6. Types of rectal fistulae in females; 50 fistulae. 


was usually related to difficulty in defeca- 
tion, with obstipation when enemata or 
cathartics were omitted. Not infrequently 
the stools were “‘ribbon like,” that is, the 
soft stool, as it was pushed slowly through 
the constricted anus, emerged like paste 
squeezed from a tube. The parent often 
pointed out that the enema nozzle could 
be inserted into the rectum only with 
difficulty or at times could not be inserted 
at all. Abdominal distention was com- 
monly associated with this Type 1, but 
vomiting was not a prominent feature. 
Tvpe 2. These patients with an im- 
perforate membrane were all seen within 
the first three days of life. The difficulty 
in each instance was apparent, for the 
obstetrician or parent had discovered a 
complete anal block. In none was there 
any meconium staining on the diaper, 
for there were no associated rectal fistulae. 
For the first twenty-four to thirty-six 
hours of life the absence of bowel move- 
ments was frequently the only symptom 
noted, but at the end of that time abdomi- 
nal distention, vomiting, and other evi- 
dence of intestinal obstruction developed. 
Type 3. Seventy of these 117 patients 
had no associated fistulae or else had one 
so sma’! that it was ineffectual in emptying 
the rectum. Hence all of these 70 cases 
had acute obstruction, and their symp- 


The remaining 47 patients had fistulous 
openings large enough to support life for 
considerable lengths of time and were 
not referred as early as those in the last 
paragraph. The age when these first en- 
tered the clinic varied up to eight years 
in 2 Instances, with the average at fourteen 
months. Because of the relatively large 
size of the fistulae in these cases, there 
was rarely any complaint of nausea, vomit- 
ing or distention. The patients were re- 
ferred because of pain on defecation, 
difficulty in moving the bowels, or because 
the abnormal situation of the rectal outlet 
had been observed. 

Type 4. The presence of a normal 
appearing anus tended to make the family 
or attending physician overlook the possi- 
bility of a congenital malformation. Even 
with the administration of an enema the 
presence of a blind anal pouch was not 
always detected. In only 2 of these 18 
cases was the information elicited that 
an obstruction had been noted inside of 
the anus. Repetitions of enemata and 
insertion of suppositories with attempt 
to produce bowel movements tended to 
delay hospitalization. Thus, while Type 2 
and Type 3 patients were often seen within 
eight or twelve hours after birth, these 
Type 4 patients were more apt to be 
brought in on the third, or fourth, or 
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even fifth day of life. Therefore, the usual 
history included abdominal distention, 
refusal of food, vomiting, dehydration, 


Fic. 7. Demonstration of rectal pouch by x-ray plate 


taken with infant in inverted/position. Position of 


anus was indicated by piece of lead which was placed 
upon it. Gas has risen immediately adjacent to piece 
of lead, indicating that imperforate anus was only 
membranous (Type 2). Patient was a twenty-four 
‘hour old male; successful perineal operation. 


and “toxicity” of prominent degree. As 
a result these infants were much poorer 
surgical risks than those of Type 1, 2 or 3. 


PHYSICAL FINDINGS 


In patients more than twenty-four 
or thirty-six hours old who had com- 
plete occlusion the findings indicated 
lower bowel obstruction. These included 
the classical signs of abdominal disten- 
tion, intestinal patterning, borborigmus, 
tympanites, vomiting, dehydration, and 
even respiratory or circulatory collapse 
in the later stages. In those infants seen 
within the first twenty-four hours of life 
the signs of intestinal obstruction were 
seldom found. In cases with an anal steno- 
sis, or with very large associated fistulae, 
the signs of bowel obstruction were much 
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less marked or were absent. In eac} in- 
stance the local examination of the anal 
region gave practically all the inform tion 


Fic. 8. Visualization of rectal pouch by flat x-ray plate 
with baby held head down. A coin was placed upon 
anal area. Gas may be seen outlining rectal pouch 
which was 2-3 cm. from anal level (Type 3). Patient 
was a thirty-six hour old male; successful perineal 
operation. 


necessary for classification into one of the 
four main types. 

Fistulae connecting the rectum with 
the bladder or urethra were usually dis- 
covered immediately because of the pas- 
sage of meconium or flatus through the 
urethra, but they occasionally evaded 
detection during many weeks of observa- 
tion. This failure of early recognition was 
presumably due to the plugging of the 
small passageway by inspissated meconium 
or to the closure of the tract by a valve 
or sphincteric muscle. Microscopic exami 
nation of the urine showed fecal debris 
or evidence of urinary tract infection i 
several cases in which a fistula had not 
been previously suspected. It was found 
that examination of the urine had to be 
repeated from time to time, for one study 
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necessarily rule out a rectourinary 


communication. 
When there was an incomplete 
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against the membrane would make it 
bulge when the baby cried or strained. 
In our experience with a limited number 


Fic. os. 


Fic. 9. Case showing unreliability of x-ray examination during first hours of life. Flat plates with patient in 
inverted position. Left picture was taken at eight hours of age, and because of absence of gas beyond 
hepatic flexure of colon, possibility of colonic atresia was suggested. Right picture was taken at twenty hours 
of age, and gas now well filled distal portion of rectal pouch and outlined its caudal extent. 


rupture of the anal membrane, the opening 
was commonly no more than 2-3 mm. in 


diameter. In those cases in which the 
obstruction was higher up in the anal 
canal, the anus appeared normal but the 
stricture was felt a few centimeters above 
the anal orifice. When the stenosis was 
marked, the perineum was often seen to 
bulge 1-2 cm. as the child strained, and 
at the same time a ribbon-like stool was 
produced. The entire colon occasionally 
exhibited marked enlargement because 
of the anal obstruction. 

Type 2. The imperforate anal mem- 
brane was obvious. Because the obstruction 
was only membranous, a dark discolora- 
tion “as imparted to the membrane by 
the meconium which lay against its inner 
side. [he impaction of the meconium 


of Type 2 cases there were no associated 
fistulae. 

Type 3. These patients presented a 
considerable variety of findings. The anal 
area occasionally had a ridge in the region 
of the median raphe, but a small dimple 
at this site was a more common finding. 
This dimple was of variable size and at 
times was large enough to admit a small 
finger tip. Puckering of the skin was fre- 
quently observed as the external anal 
sphincter muscle contracted. When the 
blind rectal pouch was low in the pelvis, 
an impulse was imparted to the finger 
placed on the anal region during crying. 
Fistulous openings in the vagina, fossa 
navicularis, or the perineum gave addi- 
tional information concerning the position 
of the rectal pouch, for a probe could be 
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passed along this tract and then directed 
downward toward a palpating finger on 
the anal membrane. 


Fic. 10a. 

Fic. 10. Case demonstrating fallibility of x-ray examination in first hours of life. Flat plates taken with patient in 

inverted position. Neither lateral nor anteroposterior view showed gas in pelvis at four hours of age. Gas extend- 

ing only as far as transverse colon suggested an atresia at that point. Abdominal operation, however, showed that 

colon was normal and that rectal pouch extended well down into pelvis (Type 3). Perineal exploration was done 
at same sitting and rectum was easily brought down and sewed to perianal skin. 


Type 4. These cases eluded detection 
at first for the clinical picture of low intes- 
tinal obstruction with a normal appearing 
anus led to suspicion of low intestinal 
atresia other than an anorectal abnor- 
mality. But digital rectal examination 
always revealed a complete block within 
reach of a little finger. The anal sphincter 
was always present and possessed con- 
tractile power. 


X-RAY FINDINGS 


29 


In 1930 Wangensteen and Rice” pub- 
lished their ingenious method of deter- 
mining the position of the blind rectal 
pouch in cases of imperforate anus by 
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holding the infant with its head down and 
then taking a flat x-ray plate of the ab. 
domen and pelvis. The gas in the intestine 


Fic. 10B. 


would thus rise and outline the rectal 
pouch, giving an indication of its position 
with relation to the anal membrane. Since 
publication of their paper we have used 
this method routinely. Figures 7 and 8 
represent typical flat plate x-rays with 
the patients in the inverted position. 
Wangensteen and Rice stated that “the 
employment of the flat x-ray film of the 
abdomen with the infant held in the mm 
verted posture is a reliable method of 
determining the surgical approach (ab- 
dominal or perineal) in imperforate anus.” 
However, we found that this method may 
be of little value in the early hours of life. 
Figures 9 and 10 illustrate 2 cases in which 
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al pouch could be easily reached 
elow (and from previous clinical 
ce, a perineal approach would 
een made) but the x-ray picture 

d a higher intestinal obstruction 
of the absence of gas in the lower 
bowel. This error in interpretation was 
made because of the fact that gas had not 
yet becn pushed along through the entire 
intestinal tract at the ages of four and 
eight hours respectively. Thus, before 
fifteen to twenty hours of age the absence 
of gas in the rectum could not necessarily 
be taken as evidence of intestinal or colonic 
obstruction. 

The x-ray is useful in another way, as 
is illustrated by Figure 11. This case was 
similar to several others in the series. The 
patient was an eight year old boy who was 
operated upon elsewhere at the age of 
one day, at which time the rectal pouch 
(Type 3) could not be found by perineal 
exploration, so a permanent colostomy 
was established. At eight years we first 
saw the child, and barium was placed 
in the colostomy to deinonstrate the lower 
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TABLE III 
ASSOCIATED CONGENITAL ANOMALIES, WITH FREQUENCY 
OF THEIR OCCURRENCE 


Fre- 
quency 
Abnormality of 
Occur- 
rence 


Fre- 
quency 
Abnormality of 
Occur- 
rence 


| 
Inguinal hernia. . 
Bicornuate uterus 
Atresia of vagina 
Septate vagina 

cyst 


Congenital heart 

Hare lip and cleft | 
palate | 

Atresia of esophagus 

Hypertrophic _ pyloric | Dermoid 
stenosis ovary 

Atresia of small intes- Malformed vertebrae 
tine SRT Spina bifida. 

Meckel’s diverticulum. Pilonidal sinus. ‘ 

Anomalous mesentery. .| Meningocele. 

Stenosis Supernumerary digit. 

Syndactylism.... 

Absent thumb 

Bifid thumb 

Absent radius ; 

Absent metacarpal 
bones 

Dislocation of hips 

Absent metatarsal 
bones... 

Club feet. 

Deformed ears 

Omphalocele 

Mongolism........ 


wom 


cecum.... 

2 apper es 

Atresia of colon.. ‘ 

Transp on of colon. 

Absent dney and| 
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Polycystic k 
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level of the rectal pouch. Following this 
X-ray examination a successful perineal 
approach was made, at which operation 


Fic. 11. X-ray examination of rectal pouch with barium 
placed in a colostomy. A metal coin indicates anal 
region. An eight year old boy upon whom a colostomy 
had been performed (elsewhere) at age of one day. Suc- 
cessful perineal operation subsequently performed. 


the pouch was brought down and sewed 
within the anal sphincter muscle. The 
colostomy was closed at a second operation. 


ASSOCIATED CONGENITAL 
ANOMALIES 


Forty-three patients (26 per cent of 
the series) had other congenital anomalies 
(Table 111) and some of these children 
had as many as 7 or 8 other malformations. 
In 12 of these cases this other abnormality 
was directly responsible for death. Ten 
of these 12 deaths were caused by a con- 
genital heart, atresia of the small intestine, 
or atresia of the esophagus. 


TREATMENT OF STENOSIS AND 
ATRESIA OF ANUS AND 
RECTUM 


Type 1. Repeated dilatations of the 
stricture often sufficed to overcome the 
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obstruction enough to permit normal anal 
function. Such dilatations were done with 
gum elastic or metal dilators, increasing 
the sizes until the little finger could be 
employed. These dilatations were done 
daily until such time that the stools could 
be passed readily and until there was 
assurance that there would be no recur- 
rence of the trouble. This generally re- 
quired several weeks, but at the end of 
this period the parent was instructed to 
perform the procedure two or three times 
a week for four to six months. In those 
cases in which the opening in the anal 
membrane was only several millimeters 
in size, the obstruction was readily relieved 
by crucial incision of the remaining mem- 
brane and supplementing this with a few 
dilatations. 

One patient had a marked stenosis 
about 3 cm. above the anal level. Because 
of extreme symptoms from this obstruc- 
tion it was deemed advisable to perform 
an abdominal colostomy first and then re- 
pair the local condition later. The child un- 
fortunately succumbed twenty-four hours 
after the first stage operation. David" 
has made the suggestion that obstructions 
of this type can be treated by making a 
vertical incision across the tissue and then 
sewing this transversely to obliterate the 
constricting ring. 

When a fistula was present, the entire 
rectum was freed from the surrounding 
structures, the fistulous tract was excised, 
and the rectum was brought down so 
that the rectal opening of the fistula could 
be brought outside of the anus and this 
lower portion could be cut off. This pro- 
cedure was essentially a Young-Stone 
operation. 

There were two deaths in the Type 1 
cases, giving a mortality of 9.5 per cent. 
Of the 21 patients in the group, 19 are 
living from a few months to twenty-five 
years after operation and all have a nor- 
mally functioning anus. 

Type 2. This form of imperforate anus 
was easily treated by simple cruciate inci- 
sion of the membrane followed by occa- 
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sional dilatation with bougies or a small 
finger. 

The total mortality in the group was 
16.6 per cent. Of the 6 cases, 5 are Jiving 
and all have a normally functioning anus, 

Type 3. The form of treatmen: de. 
pended upon the position of the rectal 
pouch and whether or not it could be 
reached by a perineal approach. \Vhen 
the pouch could not be opened in the anal 
position, a colostomy was done. OF 117 
cases of Type 3 abnormality, 99 had 
attempted perineal operations. In these 
99 attempts, there were 85 in which the 
rectal pouch could be identified and could 
be brought down to the anal sphincter, 
This meant that 86 per cent of the Type 3 
cases were amenable to treatment by 
the perineal operation. The external anal 
sphincter muscle was present in all cases, 
and attempt was always made to utilize 
it to control the rectal outlet. 

With the baby in the lithotomy posi- 
tion, an anteroposterior incision was made 
in the midline of the perineal floor, ex- 
tending from the anterior portion of the 
perineum backward to the tip of the coc 
cyx. This incision passed through the 
anterior and posterior borders of the ex- 
ternal anal sphincter and divided it into 
two lateral halves. This splitting of the 
anal sphincter gave the necessary exposure 
which would be desired later. Dissection 
was then made through the levator ani 
muscle and was carried up into the space 
normally occupied by the rectum. The 
tissue had to be separated carefully, carry- 
ing the dissection close to the hollow of the 
sacrum to avoid injury to the genito- 
urinary tracts. A sound placed in the male 
urethra or in the vagina was of aid in 
directing the dissection away from these 
structures. As the rectal pouch was identi- 
fied, it was freed around its periphery s0 
that it might be later pulled down to the 
perineum. Care was necessary at this 
stage not to penetrate the bowel wall, for 
if meconium leaked out it obscured the 
operative field. Three or four traction 
sutures were then placed through the tip 
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of the pouch, each passing through all 


lavers except the mucosa. Pulling on 
these stitches brought the rectum down 
to the proper position between the lateral 


halves of the sphincter. The separated 
ends of the sphincter muscle were sewed 
together anteriorly. The rectal sac was 
then opened and the mucosa of the rectum 
sewed to the skin edges around the anal 
opening. Thus the intestine had an opening 
through the external anal sphincter, and 
there was continuity of the epithelial 
surfaces of the mucous membrane and 
skin. The remaining skin incision in 
front of and behind the anus was closed 
with several interrupted stitches. Since 
there was some unavoidable soiling of the 
perirectal tissues, space was always left 
between a few of these latter stitches to 
allow drainage. 

About the tenth postoperative day, anal 
dilatations were begun and were continued 
until a functioning anus was obtained. 
The anal ring often became quite firm from 
postoperative reaction, and it seemed that 
the anus would never be competent. But 
with persistence of dilatations, it was 
surprising to find that after three or four 
months the anal ring was pliable and 
possessed good muscle tone. The dilata- 
tions were conducted daily by the hospital 
staff for two or three weeks to make certain 
that no undue tension was put on the line 
of suture, but after that period the parent 
was easily instructed to perform this task 
several times a week. 

In 7 cases there were associated fistulae 
to the lower vagina or perineum which, 
because of their large size, were dilated to 
permit defecation. These patients are 
being held over for operation on the anus 
and fistulae at an older age. In view of 
our present experience it would probably 
have been easier for these patients to 
receive Operation in the first few days of 
life. 

The total mortality in the group was 
ag per cent. Of the 117 patients, 77 
are ving with a normally functioning 
anus, 4 are living with a permanent colos- 
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TABLE Iv 


SUMMARY OF METHODS OF TREATMENT IN FOUR TYPES 
OF ANAL AND RECTAL STENOSES AND ATRESIAS, 
WITH CORRESPONDING CURES, FAILURES, AND 
MORTALITIES* 


Abnor- | Abnor- 


Type of Abnormality and mality | mality 


Treatment | Cured | Uncured 
Type 1 
Repeated dilatations. . 


Stenosed area excised and | rectum 
sewed down to skin through anal 


6 
Sigmoidostomy.................. 0 1 (1) 
Type 2 
Incision of membrane, followed by 
dilatations. .... 6 (1) 
Type 3 | 


Rectum sewed down to. skin 


through anal sphincter..........| 81 (6) 0 
Unsuccessful perineal attempt, fol- | 

lowed by colostomy............ 0 | 12 (10) 
Colostomy at first operation, peri- | 

neal operation later.............| 4 (2) | 2 
Colostomy, without perineal at- | 

| 5 (4) 
Dilatation of associated fistulae 

(perineal operation to be done at | 

eight or nine years of age)...... 0 | 7 
No operation—died on entry... . 6 (6) 

| 85 (8) | 32 (21) 

Type 4 

Perineal operation only........... | | Oo 
Unsuccessful perineal attempt, fol- | 

lowed by colostomy. . ; ..| 0 4 (4) 
Colostomy at first operation, peri- 

neal operation later............. 2 I 
Combined abdominal and perineal | 

approaches at one operation. .... 1(1) | o 
Colostomy, without perineal at- 

tempt...... Oo 6 (6) 

Totals. 7 (1) 11 (10) 


Totals for all 4 groups..........)118 (11) | 44 (32) 


* Numerals in parentheses represent the number of 
patients who died. In each of the 4 types of malforma- 
tions, the number of cures were almost equally divided 
between males and females. 


tomy, and 7 are living and awaiting further 
plastic procedures. 

Type 4. These cases were most difficult 
to treat because the rectal pouch was 
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frequently so high up in the pelvis that it 
could not be reached by a_ perineal 
approach. When the infant was in poor 
condition, a colostomy was performed for 
relief of intestinal obstruction with the 
intention of performing the rectal repair 
later. In 2 instances the obstruction was 
only membranous, so incision and dilata- 
tions by way of the anus were all that 
were required. In the remaining cases, an 
extensive perineal exploration was neces- 
sary. When the two sacs were separated 
from one another, their lumina could be 
joined by an oblique anastomosis. Incision 
was made in the midline of the postero- 
superior aspect of the anal pouch and in 
the midline of the antero-inferior portion 
of the rectal pouch. Suture along these 
adjacent edges gave a long, oblique union 
which obviated subsequent formation of 
stricture. 

Twelve attempts were made to reach 
the rectal pouch from below. In 8 of these 
(66 per cent) the pouch could be brought 
down to the anal level. However, in one 
of these a functioning anus was not 
obtained, and in this instance a permanent 
colostomy had to be made. Of the 4 
unsuccessful perineal attempts, all had a 
colostomy performed at the same sitting, 
and all died. In 6 patients who were in 
extremis, a colostomy was_ performed 
immediately without trying an anal repair, 
and all of these died. 

The total mortality in the group was 
61.6 per cent. Of the 18 cases, only 6 are 
living and have a normally functioning 
anus, while one is living with a permanent 
colostomy. 


TREATMENT OF RECTAL FISTULAE 


Because of the higher incidence of 
rectourethral and rectovesical fistulae in 
the males, and their practical absence in 
the females, the end results with rectal 
fistulae were less satisfactory in boys than 
in girls. Because of different anatomical 
and operative considerations, the statis- 
tics varied considerably in the two sexes, 
and one must study them separately to 
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have a more accurate knowledge of the 
results. Tables v and vi indicate the various 
forms of treatment and their respective 
results in dealing with these sinuses. 


Fistulae in Females 


Rectovesical fistula was unsuccessiully 
treated in one case by attempting to close 
it at the same time as a Type 3 imper- 
forate anus was operated upon by a 
perineal approach. Unfortunately, the pa- 
tient has been lost and no secondary repair 
has been attempted. 

When one encounters a_rectovesical 
fistula, it is probably better to make no 
attempt to correct it until the child is older. 
This plan is suggested, first, because it is 
almost a technical impossibility to deal 
properly with this tract ina newborn infant; 
second, if the anal obstruction is completely 
relieved, the fistulous tract to the bladder 
will sometimes become spontaneously ob- 
literated and thus obviate the necessity 
for secondary operation. It is true that 
this course may lead to urinary infection 
which may be severe and even fatal, yet 
it is surprising to find how often such 
rectovesical communication can be toler- 
ated with little urinary disturbance. Thus, 
while it is not ideal to leave the fistulae, 
it is the treatment of choice in these young 
babies. 

Rectovaginal fistulae repairs were affected 
in about half of the cases at the same time 
the imperforate ani were operated upon. 
This could be accomplished by identifying 
the tract, removing it, closing the vaginal 
end, pulling the whole rectum down, and 
cutting off that portion below the fistulous 
opening. Thus there was little chance for 
the tract to reestablish itself. A less satis- 
factory method was that by which the 
defects in the vagina and rectum were 
individually closed without bringing the 
rectum down so as to exteriorize its fistu- 
lous site. 

Recto-fossa navicularis and rectoperineal 
fistulae were easily amenable to treatment 
by a mere excision of the entire tract and a 
suturing down of the rectal pouch to the 
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TABLE Vv 
F TREATMENT OF FISTULAE IN FEMALES, WITH 
RESULTING CURES AND FAILURES* 


| 


METHOD 


Abnor- | Abnor- 
mality | mality 
| Cured | Uncured 


Fistula Treatment 


vesical 
mpt to close fistula at 
© time imperforate anus | 

2. Rectovaginal 

Attempt to close fistula at 

same time imperforate anus 

W 

Repair of fistula at second| 

operation (at sixteen months). 

Dilatation of anus (Type 1), 

nothing else done. . 

No operation; died on entry. .| 
3. Recto-fossa navicularis 

Attempt to close fistula at 

same time imperforate anus | 

was treated 

Repair of fistula at second 

operation (at eight years)..... 

Dilatation of fistula, nothing 

else done 

No operation; to be done at | 

eight to nine years of age 

No operation; died on entry. | 
4. Rectoperineal 

Attempt to close fistula at | 

same time imperforate anus 

was treated 


Totals 


* Numerals in parentheses indicate deaths. 


skin in such a way that the site of the old 
rectal opening was brought outside of the 
anal sphincter. In 2 cases the fistulous 
tracts were dilated as a means of emptying 
the rectum. In these 2 instances fair anal 
control and function were established by 
the weak perineal and sphincter ani 
muscles, but no hope could be entertained 
for perfect function. Rather than dilate 
the sinus, it would have been better to 
make the relatively simple operative re- 
pairs when the patients were first seen as 
newborn infants. 


Fistulae in Males 


Reciovesical fistulae in the male presented 
the same technical difficulties as were met 
in the ‘emale. Of 12 attempts we had but 2 
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rimary 


operation. Of the 10 unsuccessful cases 5 
patients are living and further attempts will 
be made to close the defect at an older 
age, when the larger structures will per- 


mit adequate operative exposure 


. Pre- 


liminary suprapubic cystostomy and colos- 
tomy would aid in keeping the fistulous 
site clean and dry and thus promote heal- 


ing when the sinus is closed. 


Rectourethral openings in the male in- 
volved the same problems as did the recto- 
vesical variety, and the same may be 


repeated concerning their treatment 


Rectoperineal fistulae, however, offered 


little difficulty at early operation, 


and a 


satisfactory repair was uniformly obtained 
when this was attempted in the first few 
days of life. In 2 instances the fistulae were 


repeatedly dilated in order to dela 
formance of the anoplasty, but the 
little merit in such a choice sinc 
manent and good results could be ex 
from early recourse to 


surgery. 


y per- 
re was 
e per- 
pected 


The 


method of operative treatment was the 


same as that in females. 


TABLE VI 
METHODS OF TREATMENT OF FISTULAE IN MALI 
RESULTING CURES AND FAILURES* 


WITH 


Abnor- 
mality 
Cured 


Treatment 


Type of Fistula 


1. Rectovesical 
Attempt to close fistula at 
same time imperforate anus 
was repaired....... 

2. Rectourethral 
Attempt to close fistula at 
same time imperforate anus 
was repaired....... eae 
Repair of fistula at a second 
operation (at five years of age) 

3. Rectoperineal 
Attempt to close fistula at 
same time imperforate anus 
was repaired........ 
Dilatation of anus; 
else done 
No operation; died on entry. 


nothing 


Totals. .. 


Abnor- 
mality 
Uncured 


* Numerals in parentheses represent deaths. 
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SUMMARY 


One hundred sixty-two cases. of 
anal and rectal abnormalities were re- 
ported from the Boston Children’s 
Hospital. 

The embryology of the anorectal region 
is reviewed. The malformations under 
discussion are believed to represent arrests 
or aberrations in development of the anus 
or rectum in the seventh or eighth week 
of fetal life. 

The cases are classified into four groups 
which had the following characteristics: 
(1) Stenosis of the anus; (2) membranous 
obstruction of the anus; (3) imperforate 
anus, but with separation of the rectum 
from the anus; (4) anus and anal canal 
normal, but separation of the rectum from 
the anal pouch. The external anal sphincter 
muscle was present in all four types. 
Associated with these anal and rectal 
obstructions there were fistulae in 42 per 
cent of the patients, connecting the rectum 
with the bladder, urethra, vagina, fossa 
navicularis, or the perineum. 

The symptoms and physical signs were 
essentially those of acute bowel obstruc- 
tion when there was an imperforate anus 
or atresia of the rectum. In those cases 
of anal stenosis or in those instances of 
rectal atresia in which there was a large 
associated fistula, there was less evidence 
of intestinal obstruction. Fistulae with 
the urinary tract were manifested by the 
presence of urinary infection or by the 
passage of fecal material and flatus through 
the urethra. 

X-ray examination was a valuable aid 
in determining the distal extent of the 
_ rectal pouch in cases of imperforate anus 

or rectal atresia. This could be readily 
accomplished by taking a flat plate with 
the baby in the inverted position, thus 
allowing gas to outline the rectum. Due 
to the fact that some time was required 
for gas to reach the lower intestinal tract, 
the method was not wholly reliable in 
the first fifteen to twenty hours of life. 

The essential in treatment of these 
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rectal and anal abnormalities wa: 
establish a continuity of epithelium 
tween the rectum and skin and thus 
vent scar formation with constric:i 
To provide adequate anal control, 
external sphincter muscle was alway 
employed. In the stenoses (Type 
repeated dilatations were usually all that 
was necessary, but when the anal canal 
was unyielding, it had to be excised and 
the rectal mucosa brought down to cover 
the defect. In the membranous imper- 
forate anus (Type 2) simple cruciate 
incision and dilatations sufficed. The rectal 
atresias (Types 3 and 4) were treated bya 
perineal operation (when the pouch was 
low enough) and the rectum was brought 
down to the skin through the anal sphincter 
muscle. When the pouch was high and 
prohibited a successful perineal operation, 
a colostomy was resorted to. In Type 3 
atresias 86 per cent of the cases were 
amenable to treatment by the perineal 
approach. In Type 4 atresias, 66 per cent 
of the cases were amenable to treatment 
by the perineal operation. 

There were 43 deaths in the series, giving 
a mortality of 26 per cent. At least 12 of 
these deaths were directly due to other 
associated congenital abnormalities, leav- 
ing an expected mortality rate of about 
19 per cent for anorectal abnormalities 
and their complications. By groups the 
mortality rates were: Type 1, 9.5 per cent; 
Type 2, 16.6 per cent; Type 3, 24.8 per 
cent; Type 4, 61.6 per cent. 

The lower fistulae (rectoperineal, recto- 
fossa navicularis, and rectovaginal) were 
relatively easy to close when the rectal 
obstruction was corrected in the first few 
days of life. The higher fistulae (recto- 
urethral and rectovesical), however, were 
very difficult to reach through a perineal 
incision in a newborn infant, hence it was 
found best to delay treatment of such 
communications until the patient attained 
an age of eight or nine years. 

We are endebted to Dr. Frederick T. Lewis, 


the James Stillman Professor of Comparative 
Anatomy in the Harvard Medical Schoo!, for 
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15. Hunter, R. H. Observation on the Development 
of the Human Female Genital Tract. Carnegie 
Inst. of Washington; Publ. 414, pp. 91-108, 1930. 


. Jounson, F. P. The development of the rectum in 


his val.2ble criticism and suggestions in prepa- 
ration of the section on Embryology and 


Pathovenesis. 
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SPASMODIC TORTICOLLIS 


RECURRENT AFTER A FREE INTERVAL OF THIRTY YEARS* 


Cart W. RAnbD, M.D. 


LOS ANGELES, CALIF. 


UCH confusion exists concerning 

the etiology of spasmodic torti- 

collis. The unsightly deformity 
resulting from the afhiction has naturally 
drawn attention to it and the causative 
factors have been the subject of speculation 
from earliest times. Spasmodic torticollis 
is apparently a distinct entity in contrast 
to other forms of wryneck. The types of 
torticollis occurring at or shortly after 
birth and supposedly due to malposition 
of the head in utero or to injuries to the 
sternocleiodomastoid muscles at birth, as 
well as those resulting from infection 
or injuries of the neck muscles or secondary 
to any disease of the cervical vertebrae, 
will not be considered here. 

Two main theories have been brought 
forward concerning the etiology of spas- 
modic torticollis. Some observers have 
been inclined to look upon it as purely 
psychogenic in origin, while others have 
considered it to be organic in nature. 
Although the matter is not settled the 
tendency at present is swinging more 
toward an organic than functional explana- 
tion of the symptom complex. Brissaud 
and Feindel! have perhaps been the main 
champions of the functional school. Bris- 
saud looked upon it as being mental in 
origin and the mental type or “type de 
Brissaud”’ has been emphasized in France. 
All are agreed that many of these patients 
show neurotic tendencies. The onset of the 
disease not infrequently follows some 
emotional upset or period of mental 
conflict. The functional aspect of the 
condition is perhaps emphasized by the 
fact that the tremors stop during repose or 
when the patient’s attention is diverted 


from them; that they are increased by 
excitement or mental strain, and that 
they may often be controlled by gentle 
pressure of the fingers against the chin. 
Schaller? considered spasmodic torticollis 
as a symptom and not, properly speaking, 
a disease. He questioned whether the 
condition should be looked upon as a true 
spasm or a tic. Following the classification 
of Brissaud he defined a spasm “‘to be 
a reflex movement due to an irritation 
somewhere along the pathway of the 
peripheral reflex arc; while a tic has its 
origin in the higher psychic functions and is 
the uncontrollable and often the uncon- 
scious imitation of a purposeful act.” He 
stressed the fact that in a true spasm the 
contracting muscles correspond to _ the 
anatomic distribution of a nerve in which 
often only one muscle may be involved. A 
tic often involves several muscles which 
act in association which in turn depend 
upon a different nerve supply. He con- 
sidered a tic as volitional and as having 
definite purpose; while a spasm does not. 
He believed the performance of a tic is 
followed by a sense of satisfaction on the 
part of the patient. This is not true of a 
spasm. He reported 2 cases which he 
classified under the heading of tics, and 
outlined the treatment given. 

Of 12 cases which have come to my 
notice at least 7 dated the onset of their 
symptoms to some emotional upset. One 
followed the marriage of the patient's 
daughter who went to live at a distance, 
two followed immediately upon the deser- 
tion of their respective fiancés, the fourth 
followed emotional strain from overwork, 
the fifth followed a drinking bout, the sixth 


* Read before the Los Angeles Surgical Society, Oct. 14, 1932. 
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| immediately after the recent stock 
crash and the seventh was inter- 
as a defense reaction in a servant 

10 wished to get away from un- 
pleas: domestic difficulties. Numerous 

references could be cited from the literature 

to substantiate a functional origin of the 
disease. Whatever the exciting cause may 
be all observers are agreed that in the great 
majority of cases the condition becomes 
more and more debilitating, and the pa- 
tients not infrequently become chronic 
invalids and utterly incapacitated for earn- 


came 
marke 
prete: 
girl \ 


ing a living. 

That the disease may be organic in 
nature has been postulated by some. 
Few cases have come to autopsy and there 
is no unanimity of opinion regarding 
the type of causative lesion or lesions 
presented. Volkmann* described connective 
tissue changes in the excised muscles. 
Similar changes have been described by 
many others. An irritation of the reflex 
arcs to the muscles affected has been con- 
sidered by some as a cause. Whether the 
lesion is peripheral or central in origin is 
disputed. The fact that the movements 
involve more than a single muscle and that 
they follow a certain muscle pattern is 
argued by some to suggest a cortical origin 
of the disease. Starr‘ considered this to be 
true. Oppenheim® also took this view, 
believing the cortical area concerned pri- 
marily with movements of the neck was 
at fault. Hassin, Schaub and Voris® define 
spasmodic torticollis as “hyperkineses of 
the musculature of the neck, or of the 
large and small, superficial and deep 
muscles that make up its complex motor 
system.” They quote Meige’ and Barré® 
to the effect that muscular contractions of 
the neck do not occur simultaneously but 
successively. The deep muscles of the neck 
contract first followed later by the large 
muscles (sternocleidomastoid, splenius and 
trapezius) which finally come to dominate 
the picture. The movements, while usually 
unilateral, may occasionally be bilateral 
or symmetrical if both trapezii and sterno- 
cleidonastoids are affected. In this case 
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the head is drawn directly back. Thévenard? 
considered it a tonus disorder which in- 
volved only those muscles of the neck 
whose normal function was to assure 
a normal attitude of the head. Others 
(Sterling, ° Schmidt,'! Wimmer, '? Maliwa, '* 
Barré,’ Goodhart, Wechsler and Brock'*) 
have considered it as a partial or early 
manifestation of dystonia musculorum 
deformans (torsion spasm), while Foerster'® 
considered it in the general nature of an 
athetosis. Since the advent of knowledge 
which has followed postencephalitic states, 
spasmodic torticollis has been considered 
by some to have its causative lesion or 
lesions in the basal ganglia principally ir 
the corpus striatum. Certain patients show- 
ing Parkinsonian syndromes following epi- 
demic encephalitis have also shown 
irresistible rotations of the head and neck 
to one side. In addition to this they have 
also shown other evidences of extrapyram- 
idal disease such as athetosis and tremors of 
the extremities. Cassirer’s' case was stud- 
ied by Bielschowsky and at post-mortem 
showed acute swelling of the brain includ- 
ing the corpus striatum; the perivascular 
spaces were dilated, the myelin was swollen 
and the ganglion cells were said to be 
degenerated and together with the glia 
cells, contained fat. There was capillary 
fibrosis in the putamen and corpus stria- 
tum. Milder changes were found in the 
optic thalamus and cortex. Cassirer, basing 
his conclusions largely on these findings, 
felt that spasmodic torticollis is an organic 
disease of the brain. Thomalla’s" case of 
torsion spasm presented similar findings. 
Meige, who at first considered spasmodic 
torticollis as a functional condition, In 
later years felt that it was largely due 
to organic changes, principally in the 
corpus striatum. There have been very few 
carefully conducted post-mortem studies 
of this condition. 

Reference should be made to Rosenow™ 
(1928) from the standpoint of the experi- 
mental production of spasmodic torticollis 
in animals. He reported examples in which 
the brains of rabbits were inoculated with 
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suspensions and cultures of streptococci 
from the tonsils, root abscesses and naso- 
pharyngeal swabbings of patients suffering 
from spasmodic torticollis. Of 16 cases from 
this group, spasms of the muscles were 
noted in 23 per cent of the animals injected. 
Among these he described ataxia, tic-like 
movements of the head, retraction of the 
head and turning of the head which was 
due to tonic contractions of the cervical 
muscles and which often lasted for weeks 
and months. His control animals inoculated 
with suspensions and cultures of strepto- 
cocci without virulence or neurotropic 
power, showed no evidence of any form 
of muscle contractions. In the affected 
animals pathologic changes similar to those 
seen in encephalitis were described. He 
felt that in view of “‘the extremely specific 
effects obtained in some cases with the 
streptococcus isolated, and its specific 
toxin or poison-producing power . . . the 
tentative conclusion seems warranted that 
this organism has etiologic significance in 
each of the diseases studied.” So far as I 
know, these results have not been cor- 
roborated by others. 

Byrnes" studied sections of the spinal 
accessory nerves in a case of acquired 
bilateral spasmodic torticollis and described 
disintegration, fragmentation and distor- 
tion of the axis-cylinders of the nerve. 
There was no evidence of acute inflam- 
matory reaction. The neurofibrils appeared 
to be separated into irregular fasciculli. 
This arrangement, in his opinion, is due 
to fragmentation of the axis-cylinders. 
He quotes Southam” as being the first 
to examine the resectioned spinal accessory 
nerve in spasmodic wryneck. Southam 
found proliferation of the connective tissue 
and neuroglia and in certain portions 
disintegration and total absence of the 
myelin sheath. Five months prior to the 
resection, however, this nerve had been 
subjected to stretching and these path- 
ologic changes were attributed, probably 
correctly by Southam, to this procedure. 
Byrnes also quotes Ballance”! as reporting 
that study of a single resected spinal 
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accessory nerve revealed nothing abnormal, 

Many types of operation have been 
devised in attempting to correct the con- 
dition. These may be divided into various 
muscle-cutting or tendon-cutting  oper- 
ations and various attacks upon the nerves 
themselves. Isaac Minnius (1641) is said 
to have been among the first to section the 
sternocleidomastoid muscle. Hendrick van 
Roonhuyze operated for this condition a 
number of times. Dupuytren (1812) per- 
formed the first closed tenotomy of the 
sternocleidomastoid muscle. Mikulicz”? as 
late as 1895 recommended sectioning the 
lower two-thirds of the sternocleidomastoid 
muscle. In addition to these efforts, many 
orthopedic appliances in the way of casts, 
head rests or braces have been in vogue 
from time to time, but are now practically 
discarded. 

Campbell de Morgan**® (1866) is gener- 
ally considered among the first to recom- 
mend resection of the spinal accessory 
nerve in the neck. Bujalski** (1834) how- 
ever is said to have sectioned both spinal 


accessory nerves in spasmodic torticollis 
many years before. Nerve stretching was 
suggested by Southam (1885), while Col- 
lier® (1890) suggested constriction of the 
nerve trunks with silver clips and reported 


certain improvement following this 
method. To W. W. Keen* (1891) how- 
ever, should be given the credit for first 
studying the question carefully and laying 
down the principles of multiple neurec- 
tomy which hold today. Following the sug- 
gestion of Weir Mitchell he devised an 
operation for severing the posterior division 
of the first three cervical nerves on both 
sides, at the same time cutting the spinal 
accessory nerve on the side of the affected 
sternocleidomastoid muscle. He reported a 
cure from this procedure. Strangely, he 
does not describe the area of anesthesia 
which must have followed this operation. 
Gardner and Giles”’ of Australia, however, 
carried out this same procedure two years 
prior to Keen, although their publication 
did not appear until 1893. Finney and 
Hughson” (1925) who have been interested 
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in the subject for many years, devised an 
operat on for cutting not only the spinal 
accessory nerve, but the great occipital 
and the first, second and third cervical 
nerves on both sides extradurally. After 
many trials and failures they came to the 
conclusion that the reason for unsatis- 
factory results in the past had been largely 
due to the fact that not enough nerves were 
resected. It must be borne in mind that not 
only are the sternocleidomastoid and 
trapezius muscles on one side in a condition 
of clonic and tonic contraction, but that 
the deep rotators of the neck likewise come 
into play. W. W. Richardson” (1906) in 
discussing the subject has summed up the 
action of the muscles involved very clearly. 


He states: 


The muscles of the posterior group may be 
divided into those which retract the head, those 
which rotate, and those which do both (the 
larger number). The simple rotators are the 
inferior oblique and rectus capitis posticus 
major. These are supplied by the suboccipital 
nerve. Those muscles which extend only, or 
with very slight rotary action (the rectus 
capitis minor, superior oblique and complexus) 
are also supplied by this nerve. Those muscles 
which, when both sides are acting, extend, 
and when one side acts alone, rotate, include 
the splenius trachelomastoid, and complexus, 
and are supplied by the second and third 
nerves. All the powerful rotators of this group 
turn the face toward their own side, as opposed to 
the muscles supplied by the spinal accessory, 
which turn the face to the opposite side. There- 
fore, if, after resection of the spinal accessory 
upon the right side, the face still turns to the 
left, it is due to the latter group of muscles, 
and is to be treated by resection of the posterior 
branches of the three cervical nerves upon the 
left side. In simple tic rotatoire the resection 
must be upon the same side to which the face 
is turned. In bilateral retrocollic spasm, both 
sides must, of course be resected. 


Intradural section of the spinal accessory 
and upper cervical nerves has been a 
relatively recent procedure. It is strange 
that intradural section of the upper cer- 
vical nerves and possibly the spinal acces- 
sory was not carried out earlier, as this 
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approach in the main is simpler than seek- 
ing these nerves among the deep muscles 
of the neck. Alfred S. Taylor® (1915) 
through a hemi-laminectomy severed the 
posterior roots of the upper four cervical 
nerves in a case of spasmodic torticollis. 
The condition was improved for three 
months. McKenzie*! (1924) reported a case 
in which intrameningeal division of the 
spinal accessory and combined trunks of 
the upper three cervical nerves was carried 
out by Cushing in 1923. The patient ob- 
tained a very satisfactory functional result. 
This is interesting as the cervical nerves to 
the deep rotators of the neck on the same 
side were severed. One would expect that 
the deep rotators of the neck on the oppo- 
site side had been a contributing factor in 
causing the patient’s symptoms. Dandy*? 
in 1930, influenced by the favorable results 
obtained by Finney in bilateral extradural 
section of the upper three cervical and 
spinal accessory nerves, devised a similar 
operation for intradural section of the 
latter nerves. It consisted of a laminectomy 
in which intradural division of the sensory 
and motor branches of the upper three cer- 
vical nerves on both sides was made, as 
well as section of the accessory portion of 
the spinal accessory nerve at the foramen 
magnum. He also advised cutting both 
spinal accessory nerves as they entered 
the sternocleidomastoid muscles. He re- 
ported 8 cases so treated, in which 5 
patients appeared to have been cured, 2 
were greatly relieved and the remaining 
patient died of pneumonia three weeks 
after operation. He mentioned a minor 
degree of dysphagia as being noticed in two 
of his patients, principally in swallowing 
solids. He believed that the nerve supply 
to the sternohyoid, sternothyroid and omo- 
hyoid had been partially interrupted ac- 
counting for this symptom. In a footnote 
he states that following submission of his 
manuscript he had operated on 3 additional 
patients in which the motor cervical nerves 
on both sides had been severed without 
sacrificing the sensory fibers, and believes 
this is an improvement in the procedure. 
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At the meeting of the Society of Neuro- 
logical Surgeons held in Richmond, Va. 
in 1931, Coleman** presented a case of 
spasmodic torticollis in which extracranial 
section of the spinal accessory nerve on 
the appropriate side, followed six to eight 
weeks later by laminectomy with intra- 
dural section of the first, second, third and 
fourth posterior roots on both sides, and 
the three upper anterior roots on the side 
of the major involvement, had been car- 
ried out. He stressed the fact that these 
patients should always be told that no 
improvement might occur for the first 
three to six months following operation 
and felt that immediate recovery never 
occurred; maximum benefit was obtained 
about nine months later. Dowman*4 (1931) 
reported a case in which four successive 
operations were carried out before the 
patient was cured. These consisted of 
severing the right spinal accessory nerve 
extracranially (February, 1928) which was 
followed by a laminectomy (March, 1928) 
in which the second, third and fourth 
posterior roots on both sides were divided. 
Immediate improvement resulted, but not 
a complete cure. In September, 1928 the 
patient was again operated upon when the 
branches of the facial nerve supplying the 
left platisma and branches of the left 
spinal accessory nerve supplying the tra- 
pezius muscles on this side were cut. The 
patient still felt a continued pull in the 
deep posterior cervical muscles on the 
right side and in June, 1929 the laminec- 
tomy wound was reopened and the first, 
second, third and fourth roots on the an- 
terior side were divided, as well as the 
posterior roots of both fifth cervical nerves. 
He emphasized the impossibility of esti- 
mating accurately before operative treat- 
ment the various groups of muscles which 
may be involved and the number of 
nerves it might be necessary to cut. He 
also emphasized the fact, as have so many 
others, that each case is a problem unto 
itself, and should be studied carefully as 
such before deciding to what extent 
surgery will be necessary. 
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CASE REPORT 


A case of recurrent spasmodic torticollis 
after a free interval of thirty years, with 
improvement following bilateral section 
of the posterior and anterior roots o/ the 
first three cervical nerves intradurall\ and 
section of the left spinal accessory nerve 
extradurally, is reported: 


The patient, a married man forty-eight years 
of age, clerk by occupation, was referred by 
Dr. F. X. Ammann, Jr., on July 16, 1931. 

When he was eighteen years of age he 
developed severe symptoms of wryneck for 
which various procedures were carried out. 
Among others he was given electrical treatment 
for a year, and wore a steel brace for six or 
eight weeks without benefit. The torticollis 
was of the spasmodic type, the head and 
chin being turned to the right. He finally 
became bedridden and states he was “worried 
and all shot.”” He was operated upon twice at 
the Good Samaritan Hospital, Los Angeles, 
by Dr. Claire Murphy. Apparently at the first 
operation the left spinal accessory nerve was 
cut as it entered the sternocleidomastoid mus- 
cle. This did not altogether stop his spasms and 
six weeks later he was again operated upon 
when the posterior cervical muscles were strip- 
ped from the base of the skull on the left side. 
Following this operation the torticollis dis- 
appeared for about thirty years. Approxi- 
mately a year ago, after this long period of 
freedom, he noticed occasional spasms of the 
head and neck which came on an average from 
three days to a week apart. They gradually 
increased in frequency and severity. The spasm 
would stop when the patient lay down and 
would start if he got up. As before, the chin 
was turned toward the right shoulder. For a 
time he could control the spasm by supporting 
his chin lightly with his hand, but later his 
head was in continual spasmodic jerking. 
Before the onset of his present attack he had 
become despondent because of financial losses 
consequent to the depression and _ because 
many employees of his company were being 
turned off and he was afraid he would lose his 
job. 

His general physical examination was nega- 
tive. The patient presented a picture of quite 
advanced spasmodic torticollis. The heac was 
turned toward the right with a tendency for 
the chin to tilt upward and the right shoulder 
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ised. The left sternocleidomastoid 
tood out prominently. There were 
he left suboccipital region, the result 
r severing of muscles; as well as scars 
anterior and posterior borders of the 
ocleidomastoid; the latter were caused 
ring the spinal accessory nerve and 
large hematoma. 

The patient was still able to work but hav- 
ing been through a similar experience thirty 
vears before he was very apprehensive about 
the future, and expressed the opinion that 
nothing would cure his spasm except surgery. 
He was anxious to go ahead at once. The 
favorable result following his former operations 
encouraged this attitude. He was seen at three 
or four month intervals for the next fourteen 
months. During this period of time the spas- 
modic torticollis gradually became more severe. 
It finally became constant during his waking 
periods. By April, 1932 he was unable to drive 
his automobile, but managed to keep at his 
desk, although he did not do very much work. 
His work consisted of reading charts which 


to be 

muscl¢ 

scars ID 
of form: 
along 
left ster: 
by seve 
freeing 


Rand—Torticollis 


American Journal of Surgery 189 
considerable contraction. (Fig. 1.) He com- 
plained of pain down his neck and between his 
shoulders. He had formed a habit of steadying 


Fic. 1. Fic. 2. 


Fic. 1. Position of head before operation. 
Fic. 2. Position of head three weeks after operation. 


his head with his hand. During examination 
all muscle contractions were much increased. 
He insisted upon operation. 

Operation: On September 16, 1932 a high cer- 


Fic. 3. Area of anesthesia following section of posterior roots of first, second and third cervical nerves. Anterior 
roots of these nerves were also resected. 


required close attention to detail and necessi- 
tated turning his head from side to side in 
compa! ing notes. 

His spasm, which by September, 1932 was 
almost constantly present, was as follows: The 
head was moderately rotated so that his chin 
turned toward the right. The left ear was 
drawn toward the left shoulder and the left 
sternoc'«idomastoid muscle stood out promi- 
nently. [he left trapezius muscle also showed 


vical laminectomy was performed, the first four 
cervical laminae being removed. The anterior 
and posterior divisions of the first three cervical 
nerves were severed intradurally. The acces- 
sory portion of the left spinal accessory nerve 
was cut at the level of the foramen magnum. 
About 2 inches of the left spinal accessory 
were then resected where this nerve enters the 
sternocleidomastoid muscle. This procedure 
differed little from that first advised by Dandy 
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except that only one spinal accessory nerve 
instead of both was severed. 

Course: He had an uneventful postoperative 
recovery, with gratifying diminution in his 
torticollis (Fig. 2). The upper deep neck mus- 
cles, as well as the left sternocleidomastoid and 
trapezius, were paralyzed and there was 
moderate drooping of the left shoulder. His 
head was “‘wobbly” for the first three or four 
weeks. There was moderate tremor of the head, 
but none of the former spasmodic jerking. 
There was a zone of anesthesia to all forms of 
sensation corresponding to the sensory distri- 
bution of the first, second and third cervical 
cord segments. (Fig. 3.) This anesthesia caused 
the patient considerable anxiety. 


COMMENT 


This case is of particular interest from 
the standpoint of etiology. It again brings 
up the question of whether the spasms are 
of functional or organic origin. Had they 
been organic, it is difficult to understand 
how the condition could have disappeared 
after the first operations to recur thirty 


years later. One could hardly assume that 
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the disease had first been confined to the 
left spinal accessory nerve, as section of 
this nerve alone did not stop the attacks, 
which only ceased after further resection 
of certain posterior cervical muscles. That 
this nerve had regenerated, there is no 
doubt. On the other hand, had there been 
degenerative changes in the region of the 
basal ganglia, especially of the corpus 
striatum, it is hardly conceivable that his 
symptoms would have so entirely cleared 
up following his first operations. The sec- 
ond episode was ushered in by financial 
worry and fear of losing his position. The 
picture presented was apparently identical 
with that present thirty years before. In 
addition, however, he was firmly convinced 
that nothing but surgery would relieve him. 
This has apparently been accomplished. 
Whether this is due to interruption of 
certain nervous pathways, or to auto- 
suggestion, is not altogether clear. Cer- 
tainly the latter is a factor which cannot 
be discounted. 
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IMPROVED TECHNIQUE FOR THE 


RESTORATION OF PENDULOUS BREASTS 


A. GRAHAM BIDDLE, M.D., F.A.C.S. 


NEW YORK 


XCESSIVE size, weight, or length 
E of a woman’s breasts detract from 

her personal appearance and usually 
make the wearer very unhappy. 

The majority of general surgeons have 
almost completely ignored the fact that 
a woman’s sagging breasts may be placed 
in a higher position and reduced to a 
more normal size. A great number of 
women are requesting information regard- 
ing such an operation and are usually 
told not to think of it, as such an operation 
would be quite difficult, or impossible to 
do safely. 

After I had performed the breast-lifting 
operation many times, striving each time 
to simplify the process, I came to the 
conclusion that aside from the. skill and 
experience necessary to perform correctly 
this particular operation, several improve- 
ments were needed. 

Briefly, the operation consists in locating 
the nipple in a higher position on the 
chest wall, after the base of the gland has 
been securely attached in its normal 
position and all excess gland tissue freely 
removed. I found that it was quite difficult 
to make a perfect circular incision with 
the scalpel at the new locus of the nipple 
as well as around the areola of the nipple 
itself. The skin would slide over the breast 
tissue beneath, and the result would be an 
irregular oval incision. I then had made 
several nickel plated washers of various 
sizes, each having a series of fine pins 
inserted around the circumference, so as 
to hold the skin securely. This was some- 
what of an improvement but not perfectly 
satisfactory, as the skin continued to move 
while being cut. 


I then had constructed for my use a 
sort of compass, one arm consisting of a 
tube with lower end serrated, and the 
upper end rounded and smooth (Fig. 1). 
The lower end rested without slipping 
on the skin, while held in an upright 
position by one or more fingers. Extending 
out from this vertical rod was an arm, 
which held the radio knife electrode 
also in a perpendicular position. The 
side arm is made so that it slides easily 
up and down the center rod, thus enabling 
the operator to make and break the 
current and also to slip it off when a longer 
arm is substituted. One arm is constructed 
of such a length that it cuts a circle 
exactly one inch in diameter, while the 
second arm is constructed to cut a circle 
134 inches in diameter. In my experience | 
have found that the Cameron cauterodyne 
radio knife is most satisfactory. The 
cutting pole of the compass is simply a 
very fine flexible wire, and it makes a 
perfect incision without any pressure 
and without any slipping of the skin. 

Naturally all operations of this character 
should be performed in the hospital. 
General anesthesia is preferred, although 
the operation may also be done under 
local anesthesia. In all of my recent 
cases, rectal anesthesia, with avertin as a 
basal anesthetic, supplemented with ni- 
trous oxide and oxygen, has been used 
with very satisfactory results. Avertin 
is given to the patient while she is still 
in her room, and when she awakens she 
has been returned to her room, having 
no realization she has ever left it, so that 
all dread of anesthesia or operating room 
is absent. Furthermore, the period of 
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amnesia which follows eliminates the 
discomforts which are liable to follow any 
operation, thus making the whole pro- 


1. Method of using cautery knife as a compass. 


Fic. 


cedure a not unpleasant one. 

After the patient has been prepared, 
the first step is to decide where the new 
nipple locus is to be. A simple method is 
to grasp the breast in the palm of the hand, 
holding the skin over the breast rather 
taut above while it is pushed up into its 
normal position, the nipple itself being 
hidden in the palm of the hand. It is 
quite easy to visualize where the nipple 
should be placed, and the site marked 
accordingly. One should note that it is a 
trifle below the center of a large circle 
which the mound of the breast tissue 
makes, also at the point of an equilateral 
triangle whose apex is at the notch of the 
manubrium sterni. A mark should be 
placed on the opposite wall in the same 
relative position, and on the same level. 

A circular disc of skin should now be 
removed from the right and left side of 
the chest by the cutting current and the 
arm which permits a one inch opening 
to be made. The longer arm should then 
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be attached to the instrument, and 4 cyt 
made around each nipple having a diam. 
eter of 134 inches. The breast should then 


Fic. 2. Breast lift and marks to show where nipple is 
to be placed. 


be raised, and along the crease where it 
attaches itself to the chest wall, a cut 
should be made so that the skin over the 
entire gland can be elevated. One should 
be careful not to extend the incision too 
far into the axilla, yet it should be of 
sufficient length to permit the operation 
to be performed without too much tension 
on the skin. This is quite important. If 
the breast is very large it is better to 
also make a vertical cut in the center 
up to the circular incision around the 
nipple. This gives more room to work. 
The skin covering the breast is now 
elevated over its entire area, and also 
the chest wall high up over the pectoralis 
muscles. The most satisfactory way in 
my experience has been by means of 
the Metzenbaum scissors inserted in the 
circular opening of the new nipple locus, 
and spread apart in various directions, 
the pressure of the skin above being used 
to prevent any bleeding. One can also 
use hot moist gauze on the finger. | 
have not encountered any cases of trouble- 
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n now proceed to fasten the breast 
to its aigher position on the pectoralis 
muscles and fascia. This is done by 4 
or 5 twenty-day chromic catgut sutures 
attached high up on the chest wall, and 
then through the breast about midway 
between the nipple and the base. These 
plicating sutures when tied serve to 
mater! ly shorten the breast pedicle, 
and hold it until adhesions can form. 

The skin can now be replaced over the 
gland allowing the nipple to emerge 
through the one inch circular opening 
which was first made. One will find that 
the skin opening has stretched slightly, 
and the areola around the nipple has 
shrunk so that there is a perfect approxi- 
mation of the edges. Several buried plain 
catgut sutures should be inserted to hold 
the edges without tension, and then a 
series of mattress skin sutures inserted 
around the entire circumference of each 
nipple. The more nearly perfectly this is 
done, the sooner all evidences of the 
operation will disappear. 

If the breast is small and atrophic none 
need be removed. In the case of oversized 
glands, as much as needed is excised and 
the cut edges held in approximation by 
chromic catgut sutures. The procedure 
| use is to simply hold a fold of the excess 
gland in one hand, with a clamp at the 
upper and lower end, and with a large 
pair of scissors or the radio knife remove 
all that may be desired. No bleeding 
has been encountered in any of my cases. 

We now have considerable excess skin 
overlapping the incision which was made 
at the crease where the breast was attached 
to the chest wall. The flap of skin contains 
the opening from which the nipple was 
removed. All the excess skin should be 
trimmed off and made to join the incision 
on the chest wall. Buried relaxation plain 
catgut sutures should be used here, before 
the skin sutures are inserted. 

Ample drainage should be provided for 
as thers is apt to be an accumulation of 
breast secretion as well as oozing. If this 
should accumulate, it might be the cause 
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of the breaking down of the lower stitches 
unless proper drainage is allowed. The 
temperature will rise following the opera- 
tion sometimes unless drainage is free. 
This point is very important. 

The operation is now complete with the 
exception of the dressing. We have what is 
virtually a large area of skin which must 
become reattached to the tissues beneath, 
and which secures its nourishment from 
the blood vessels at the periphery. If the 
bandage has too much pressure, the 
circulation is retarded, and the skin 
may be devitalized. If there is not enough 
pressure to prevent the seepage beneath 
from elevating the skin from its bed, the 
same devitalization may occur. 

We have in fact what is simply a case 
of skin graft. It has been found experi- 
mentally that the proper pressure for the 
skin to grow successfully must be about 
20 mm. Hg. Therefore, after the sterile 
gauze dressings are placed over the inci- 
sions, I place on each breast a rubber 
bag, similar to that used in the ordinary 
blood pressure apparatus, and then on 
top of the bags is placed the breast binder. 
One tube of the rubber bag is fastened by 
a small metal tube to the bag on the 
opposite side, and to a gauge of the 
blood pressure apparatus. With the small 
rubber bulb, same is inflated until the 
mercury registers approximately 20 mm., 
and the ends of the bags are tied. Thus 
we have a cushion of air surrounding the 
breasts, equal in all directions, and we 
know exactly how much pressure is exerted 
on every part. The patient is quite com- 
fortable and never complains of the 
bandage being too tight. 

The patient should be instructed to 
be as quiet as possible. While this large 
area of skin is becoming reattached, it 
does not pay to have it moved in all 
directions, and therefore the breasts should 
be manipulated as little as possible. 

Thus the operation is performed with 
only two incisions in each breast, one 
around the nipple, and the other beneath 
the breast at the crease where it is attached 
to the chest wall. These in time fade. 
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SIMPLIFIED DRESSING FOR CLEAN SURGICAL WOUNDS 


BENJAMIN IRA GOLDEN, M.D., F.A.C.S. 


ELKINS, W. VA. 


HE development of the dressing 
shield presented below was the result 
of an effort to accomplish two things 


Fig. 1. Copper screen shield prepared for application. 


which in our opinion were lacking when the 
conventional gauze dressing was placed 
upon a clean surgical wound. First, it is a 


well-known fact that all wounds heal 
more kindly when left open to the air. 
Second, gauze has a tendency to adhere 
to the serous exudate of a fresh wound, 
causing discomfort, and the material itself 
is prone to hold moisture created by the 
body, thus acting as an irritant. The 
second phase of this objection to gauze, 
in our opinion, was probably responsible 
for the frequent inflammation seen along 
the line of incision after the first or second 
dressing. Experience with the shield has 
proved our theory to be correct. 
Description of the Shield: Copper screen- 
ing, 14 mesh size, is obtained from any 
hardware store. This is cut in desired 
sizes, about one inch longer than the 
wound, and 3 to 3% inches wide. Bias 
tape is then stitched around the edges. 
This protects the skin from the sharp 
points of the cut screen. With this finished 
shield held in both hands, the thumbs 
being used for pressure on the central 
portion, the shield is moulded so that 
the central portion is about }4 inch deep, 
and the outer edges flat. This is readily 


accomplished as the wire is pliable and 
moulds easily. This can be done at the 
operating table if necessary. The shield 


Fig. 2. Copper screen shield in position covering a 
clean surgical wound. 


is now ready to be put up in a suitable pack 
and sterilized. It is held on the abdomen 
by two or three strips of adhesive. 
Advantages: The bed clothing is held 
away from the wound and air is allowed to 
circulate freely. No infection will be 
encountered since the edges of a clean 
wound adhere very rapidly. The gauze wire 
will not stick to the wound edges and cause 
an irritation or discomfort to the patient. 
The wound can be easily inspected at 
all times, hence there is little need to 
redress until the sutures are to be removed. 
The cost to the hospital is greatly reduced 
as these shields can be used repeatedly. 
In our own experience we have noted 
that wounds so dressed heal rapidly, 
evidence no infection, and the scar 1 
all that could be desired. Therefore after 
several bilateral herniorrhaphies we dressed 
one side with the conventional gauze and 
the other with the shield. Invariably the 
patients told us that the side wit! the 
gauze was not as comfortable, and asked 
that it be changed to the wire screen 
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TREATMENT OF VARICOSE ULCERS 


A. SCHMIER, M.D. 


BROOKLYN, N.Y. 


veins are being treated efficiently 

with complete relief of their symp- 
toms, many of those with ulcers of the 
lower extremities have not been so for- 
tunate, having received only partial relief. 
As indicated in pertinent literature, the 
form of treatment varies in many cases 
and often in the same case, depending 
on the physician in charge. Despite any 
form of treatment, a successful result 
cannot be obtained unless the underlying 
producing causes of the ulcer are effectively 
dealt with. 


AL! HOUGH patients with varicose 


ETIOLOGY 


Confronted with a case of ulceration 
of the lower extremity, the etiological 


factors must be determined before success- 
ful treatment can be instituted. The most 
common type met with in my experience is 
the varicose ulcer. Other types of ulcers are 
the diabetic, syphilitic, traumatic, phle- 
bitic, postoperative, tuberculous, trophic, 
and chemical. In these ulcers more 
than one cause is often operative, such 
as diabetes and varicose veins, trauma 
and varicose veins, infection and varicose 
veins, and varicose veins and the chemical 
action of obliterating solutions inadvert- 
ently injected perivenously. In _ these 
cases the combined etiological factors 
must be treated. 

In this paper I shall discuss the varicose 
ulcer and its related chemical ulcer, since 
successful treatment of these cases _ will 
give relief to the majority of patients 
presenting themselves with ulcerations 
of the lower extremities. The factors 
involved in producing a varicose ulcer 
will be briefly reviewed. Due to the 
embarrassed venous return, there is a 
stasis of blood in the veins of the lower 


extremity, resulting in an increased non- 
protein nitrogen content, and an increased 
carbon dioxide content. In addition, be- 
cause of the associated diminution in the 
arterial supply, there is produced a local 
anoxemia and accumulation of metabolites 
which are detrimental to the surrounding 
tissues. As a result of these changes, there 
is produced an atrophy of the skin asso- 
ciated with a chronic dermatitis, scaling 
and pigmentation, which may lead to 
ulceration following the slightest trauma. 
A complete reversal of the venous circula- 
tion is not the rule, since the cases of 
varicose veins in the series I reported 
showed a centripetal flow to the heart. 
It is true however, that the rate of flow 
is diminished, resulting in stasis and 
anoxemia. 


PROPHYLAXIS 


In the consideration of varicose ulcer a 
most important factor is prophylaxis. 
If the etiological factors could be removed 
early, varicose ulcers would be less prev- 
alent. Since the popularity of the injection 
treatment, fewer people walk about with 
varicose veins, thus diminishing the num- 
ber of possible varicose ulcers. The pre- 
vention of stasis, however, has been 
neglected both by the physician and the 
patient in most instances. I have seen 
any number of patients with varicosities 
wearing tight elastic garters. The already 
sluggish venous circulation is thus further 
embarrassed by the tourniquet effect of 
these garters, increasing the stasis and 
anoxemia, and inviting ulceration. These 
circular constricting bands not only delay 
the speed with which varicose veins can 
be removed chemically, but also play an 
important part in the recurrence of vari- 
cosities following their obliteration. Since 
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stasis is the most important etiological 
factor in the production of ulceration, 
every effort should be made to remove this 
cause. I have advised my patients, both 
men and women, to dispense with the 
circular bands and to wear long strap 
garters. Another important causative agent 
in the production of varicose ulcer is the 
external application of epsom salt solution 
in cases of phlebitis, especially in the lower 
third of the leg. In the past two years, | 
have had six cases in which ulceration 
followed the application of this solution. 
Evidently, the already undernourished 
skin cannot withstand the hygroscopic 
and irritant action of the epsom salt. | 
have seen cases of small ulceration with 
encircling dermatitis increased by the use 
of this solution. In its place I suggest the 
application of a non-irritating solution 
such as boric acid, lead and opium wash, 
or Burow’s solution. With the use of any 
of these there were no detrimental effects. 


TREATMENT 


To produce a permanent cure any 
successful method of treating varicose 
ulcers must include the removal of the 
etiological factors in addition to the mere 
healing of the wound. Complete and 
effectual relief of the edema and venous 
stasis is necessary. That form of treatment 
which temporarily restores the vascular 
imbalance by external mechanical means 
is not suflicient for a permanent cure. 
While it is true that the ulcer can be 
healed by rest in bed, elevation of the leg, 
and the use of elastic or adhesive support, 
after the wound has closed and the patient 
has become ambulatory, the ulcer will 
reappear. The healed ulcer with its sub- 
cutaneous fibrous tissue scar and poor 
scaly skin is less healthy than the original 
site. And since the causative agents, the 
varicosities, are still present, there is every 
indication that the ulcer will recur. The 
varicose veins which produce the venous 
stasis with its secondary anoxemia must 
be removed, regardless of what other form 
of treatment is instituted. In this way the 
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edema and escape of serum into the 
perivenous tissue will be prevented. Evyep 
the fine thin-walled veins leading in‘to the 
ulcer must be sclerosed. 

Many ulcers when seen for the firs, 
time are infected, and the patient com. 
plains of considerable pain. Evidently the 
pain is associated with the presence of 
infection. In these cases it is important 
to clear up the discharge and necrotic 
base before the veins closely surrounding 
the ulcer are injected. Heretofore | have 
employed various ointments and solutions, 
but the results were slow, and the pain 
lingered for some time. Of late I have 
used a new ointment called metuvit, 
which has given remarkable and prompt 
results. The patients were almost imme- 
diately relieved of their pain, and the 
infections cleared much sooner. In addi- 
tion, metuvit has been a stimulant to the 
production of granulation tissue, and 
deep ulcers have filled in more quickly. 

Metuvit is an ointment consisting of 
pulverized zinc oxide, lithium, and animal 
fats, the admixture being subsequently 
treated at close range with quartz lamp 
irradiations. The theoretical and _phar- 
macological bases of metuvit ointment 
have been found by means of experiments 
made by Dr. Oskar Ried of Vienna, 
who has thoroughly delved into the experi- 
mental investigation of micro-irradiation 
and its biological effect. He proceeded 
from the so-called ‘‘ Russell effect,” viz., 
the peculiarity of several metals to produce 
pictures on the bromic-silver plate, that 
may be developed similarly to those which 
are produced by normal exposure to light. 
Dr. Ried discovered that the above- 
mentioned action of the metals depends 
upon a self-irradiation where in all prob- 
ability emissions of electrons are concerned. 
He showed that this self-irradiation 0 
the metals can be considerably increased 
if they are previously irradiated. Further 
more, if the metals are exposed to irradia- 
tion in the presence of fats, he demon 
strated that not only is the activity of the 
metals increased, but the fat also becomes 
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e. He demonstrated the biologic 
irradiated substances in several 
series 0! experiments on plants and animals. 

In this clinical studies of metuvit, 
Ried selected a series of cases notably 


ray acti. 
effect 


refractory to treatment, such as arterio- 


sclerotic gangrene, varicose ulcerations of 
years standing, pyodermia, etc. He estab- 
lished that this ray-active substance would 
exert 2 singularly beneficial influence 
upon the lesions, greatly stimulating granu- 
lation of the tissues. These findings were 
subsequently confirmed by Fasal, Szer- 
dotz, Marconi and Pichler. 

The following is a report of a series of 
cases in which I have employed metuvit. 


Case 1. A patient with a painful ulcer 
on the inner lower aspect of the left leg. The 
skin surrounding this ulcer was red, warm, 
tender to touch, pruritic and covered with 
scales. Both the ulcer and eczematous area 
were dressed with metuvit and some of the 
veins injected. At the second visit five days 
later, the patient claimed that the pain and 
itching had disappeared. The dressing was 
changed daily by the patient and fresh metuvit 
applied. In five weeks the ulcer was entirely 
healed and the patient could get about com- 
fortably. All the veins, however, had not been 
sclerosed and the patient failed to return for 
further treatment. 

Case u. Large, irregular, burning and 
painful ulcers of both legs, surrounded by large, 
discolored, pruritic and weeping, eczematous 
areas. The left leg was worse than the right, 
but both were surrounded by many discrete 
superficial pustules. Many varisocities were 
present around the ulcers and higher up on the 
legs and thighs. Metuvit ointment was applied 
and at the next visit four days later the patient 
remarked that she was able to walk about 
comfortably and that only slight pain was still 
present in the left leg. In ten days the right 
leg was healed. In six weeks the left leg was 
healed. Several of the veins were injected, but 
at the time of the last photograph many veins 
were still patent. It will be noted that metuvit 
does not cure the surrounding eczema in all 
cases, but its effect in removing pain and 
nealing the ulcer is evident. In this case the 
scales were still present after the ulcers had 
healed and olive oil applied each night removed 
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them. I find it important to get rid of the 
scales because the pruritus that usually accom- 
panies them invites recurrence of the ulcer 


Fic. 1. Fic. 2. 
due to scratching. This patient is still receiving 
injections for her varicosities. 

Case 11. A large, deep and painful slough 
on the inner aspect of the left knee following 
an injection. My experiences with similar 
cases that I have been called upon to treat 
have proved that these chemical ulcers are 
very resistant to rapid healing. A slough of 
this size would ordinarily require four to six 
months to close. Figure 2 demonstrates the 
improvement in fourteen days and Figure 3 
complete cure in thirty-four days, following 
the use of metuvit. 


From these three cases it is evident 
that metuvit affords quick relief from pain 
and stimulates rapid healing. However, 
without attention to the mechanical etio- 
logical factor, varicosities, metuvit or any 
other ointment will not produce permanent 
results. The following are two cases of 
varicose ulcers treated without metuvit. 


Case iv. A large, irregular and painful 
ulcer on the inner lower aspect of the left leg, 
with a smaller ulcer on the outer aspect of the 
left foot. Many large varicosities were also 
present. In addition to the vein injections this 
case was treated with zinc oxide ointment, 
balsam of Peru, silver nitrate, boric ointment 
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and Lassar’s paste. Relief from pain was not Although associated varicose veins must 
as spectacular as in the cases where metuvit be chemically obliterated to obtain a 
was employed, and it required fourteen weeks permanent cure of an ulcer, this slow proc. 


Fic. 5. | Fic. 6. 


to heal this ulcer. ess of eliminating venous stasis delays 
Case v. Two ulcers on the left leg asso- the rate of healing. If the detrimental 
ciated with many varicosities. This patient effect of the varicose circulation could be 
received three injections of 30 per cent sodium removed immediately, even though arti- 
chloride into the veins. In addition, the margins ficially, a more rapid cure of the ulcers 
of both ulcers were injected twice with normal Id b dT Ech this I 
saline solution. Both ulcers healed in thirty-nine 60°" © expected. 10 accompus — 

days. The patient refused further treatment have employed a cotton elastic —_— 
for his veins since his purpose in seeking S!Ve bandage (elastoplast) wound tightly 
treatment had been accomplished. around the leg, and have observe: 4 


i. 
‘ — 
Fic. 4. 
Fic. 3. 
4 
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Fic. 7. 
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much faster healing. The technique of 


application is simple. The ulcer need not 
be cleansed and no dressing is applied. 


Fic. 8. 


The bandage is wound from the toes to the 
knee with the leg elevated, overlapping 
one-half of its width with each successive 
turn. The degree of pressure used is 
proportionate to the amount of induration 
and edema present. The even compression 
afforded by this bandage abolishes the 
varicose circulation instantly, and reduces 
the edema and girth of the leg, thus 
approximating the ulcer edges. It allows 
full functional activity and patients are 
able to work in comfort in the majority of 
cases. Where the pain is not completely 
abolished, metuvit used in addition gives 
the desired relief. In addition to the 
echanical advantage derived, this band- 
allows the wound to be bathed in its 

wn discharge, producing the desirable 
acteriophage action. The bandage is 
ewed within three to fourteen days 
ending upon the amount of edema, the 
unt of discharge and the position of 
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the ulcer. 
rapidly, the bandage loosens and becomes 
ineffectual. When the discharge is con- 
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diminishes 
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When the edema 


Fic. 9. 


siderable, the patient becomes uncom- 
fortable and the bandage should be 
changed. In ulcers about the ankle, the 
joint motion loosens the bandage and 
requires renewal. Each time the bandage 
is removed visible veins should be injected. 
Veins that were never seen or felt before 
are easily found at this time. Although 
the ulcers usually heal before all the veins 
are sclerosed, further treatment of the 
varicosities must not be abandoned. Since 
venous stasis is only temporarily abolished 
by the elastoplast bandage, the ulcer 
will recur if the varicose circulation is 
not permanently destroyed. I prefer this 
bandage to the Unna boot because the 
results are more gratifying and it is easier 
to apply. 


CONCLUSION 


Patients with varicose ulcers regardless 
of their duration can be given almost 
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immediate relief and the wounds healed. 
It is important to emphasize that the 
mechanical factor responsible for the ulcer 
must be eliminated to obtain a permanent 
cure, no matter what other form of therapy 
is employed. The varicosities on which 
the ulcer is superimposed must be obliter- 
ated to prevent stasis. To accomplish this 
immediately but temporarily the elasto- 
plast bandage is used. For permanent 
obliteration the varicose veins are injected 
at regular intervals. I have found metuvit 
ointment superior to any other chemical 
as an adjuvant for relief of pain and 
stimulation of granulation. It is not only 
useful in varicose ulcers but also in trau- 
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matic and postoperative wounds. 

Sloughs are complications that should 
not occur and can be avoided when the 
proper technique is employed. Even if 
some of the solution should find its way 
out of the vein, this can be determined 
immediately by the characteristic <is- 
coloration that presents itself. Counter- 
injection with 14 per cent novocaine will 
prevent the development of a slough. 
In a case with a slough however, metuvit 
ointment should be used. 

The cases illustrated were treated at 
the Brooklyn Jewish Hospital in the 
Varicose Vein department, a division of 


Dr. B. Wolfort’s Orthopedic Clinic. 
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TUDENTS of world events and affairs 
tell that we are leaving a definite era. 
The curtain is descending on a human 

drama as clean cut as were the Elizabethan 
or Victorian times. For the most part 
this passing is concerned with social and 
economic phases of existence. Only the 
student of history or the observing man 
of medicine recognizes that surgery, too, 
is putting the finishing touches to another 
segment in the progress of civilization. 
Surgery changed with the advent of 
inhalation anesthesia. Another change be- 
gan with the results of Pasteur’s discoveries 
and their application by Lister. About 
1890 the era of technical surgical methods 
bezan. Surgeons found a safe way to 
explore the abdomen, to enter the chest, 
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to operate on the spinal cord and brain. 
Today an operation for an ectopic preg- 
nancy occasions no comment but prior 
to Lawson Tait’s day no one ventured to 
enter the pelvis and correct this anatomical 
calamity. Today the things of common 
occurrence were closed books .to_ the 
surgeon of fifty years ago. Years from 
now the physician will read of this half cen- 
tury about ended. Names that are casual to 
present-day doctors of medicine will then 
stand forth as those of the great pioneers. 

Many of these pioneers have passed on. 
The ranks are fast thinning. And so when 
Robert Calvin Coffey left the scene on 
the night of November 9, 1933 another 
great leader and seeker for knowledge 


finished his work. 
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Doctor Coffey was born October 20, 
1869 in Caldwell County, North Carolina. 
His early education was received at local 
schools and the Globe Academy. He taught 
for a time in the rural schools and then 
decided to study medicine. For a time he 
“‘read”’ in the office of a local physician. 
On his last visit to New York he told 
Paul B. Hoeber and the writer the story. 
Dr. Coffey said: “While I was in this 
physician’s office a salesman of second- 
hand medical books sold me three volumes. 
They cost me seven and a half dollars. 
It had been arranged for me to go to 
Jefferson Medical School in Philadelphia 
to study. I discovered that the books I 
had purchased were not used at Jefferson. 
This was a blow, because money was 
scarce and I owned the books. In my 
investigations I discovered the books 
were used at the Kentucky School of 
Medicine. This school was near by at 
Louisville. So, in the end, I went to that 
school and in 1892 graduated.” 

Immediately after graduation, Dr. Cof- 


fey opened an office and waited for a 
practice at Moscow, Idaho. A year later 
he returned to Junction City, Kansas, 
to marry. Miss Clarissa Ellen Coffey had 


lived in Lenoir, North Carolina, but 
with her parents had moved to Kansas. 
His bride came from the same stock as 
did Dr. Coffey. They had lived in the 
same environment. Their outlook on life 
was similar. Through the years Mrs. 
Coffey played no minor role in the achieve- 
ments and success of her husband. 
Moscow was a small town in the moun- 
tains of northern Idaho. The horizon for 
a physician was that of any country 
physician. In 1898 he moved to Colfax, 
Washington and in 1g00 he went to Port- 
land, Oregon having decided to limit his 
practice to surgery. At that time in the 
state of Oregon there were but three 
hospitals. One of these hospitals was 
situated in Portland. It had been un- 
successfully conducted by a group of 
laymen. It was such a burden and worry 
to these citizens that they were glad to 
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sell it to Dr. Coffey on his own terms. He 
established the Portland Surgical Hospital 
in 1915, and in 1926 the name was chanzed 
to the Dr. Robert C. Coffey Clinic and 
Hospital. 

In the early days Dr. Coffey had much 
time on his hands. Many surgical problems 
interested him. So, being too poor to 
equip a laboratory worthy of the name, 
he rented some rooms in a_ basement. 
There he began his animal experiments. 
“Tt gave me something to do,”’ he chuckled, 
‘“‘and, at the same time, hid me from the 
pestering of my creditors.” Always curious 
and a seeker for the truth, from these 
humble beginnings, he blazed the way 
and gave to the surgical world the answer 
to many surgical problems. He worked 
out many new procedures which attracted 
the attention of surgeons throughout the 
country and, later on, the civilized world. 

We are appending a tabulated list of 
Dr. Coffey’s achievements and therefore, 
at this time, will not further dwell upon 
his individual discoveries. His last and 
brilliant work was on_ transplantation 
of the ureters into the large intestine. 
A brief history of the development of 
this operation is not out of place at this 
time. 

Intestinal suturing had been well stand- 
ardized. Dr. William J. Mayo suggested 
to Dr. Coffey the idea of conducting some 
experimental work on the surgery of the 
pancreas. In the first operation of a two- 
stage procedure the bile duct was severed 
from the duodenum and _ transplanted 
into the intestine by direct anastomosis 
which was the method of choice at that 
time. At the second operation (the duo- 
denum and head of the pancreas were 
removed and the remaining pancreas 
sutured to a loop of bowel) it was noted 
that the bile duct, normally the diameter 
of a goose-quill, was dilated larger than a 
man’s finger. After study it was concluce 
the dilatation was due to the intr: 
intestinal pressure. It was discovere 
that the end of the duct was not protecte 
against regurgitation. This led to furthe 
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work which culminated in the technique 
of implantation of a duct in such a manner 
as to prevent this dilatation. From these 
studies it became possible to transplant 
the ureters. In June, 1910, five undamaged 
dogs’ kidneys with undilated ureters fol- 
lowing their transplantation were pre- 
sented to the surgical section of the 
American Medical Association by Dr. 
Coffey. At this meeting Dr. Charles H. 


Mayo was Chairman. All who attended 


were aware that surgical history was being 
made. 

In 1912 Dr. C. H. Mayo successfully 
transplanted the ureters in a _ patient 
who had been born with exstrophy of 
the bladder. This patient is still living. 
Since then many surgeons in many coun- 
tries have performed this operation. 

In 1925 Dr. Coffey devised a new and 
second technique. Large size catheters 
or rubber tubes were introduced into 
the ureters and drawn out through a 
wound in the bowel wall and then out 
through the rectum. To women who 
lived nightmares due to large holes in the 
bladder wall from the trauma of child- 
birth this operation offered relief. Such 
women thereafter lived normal lives. Even 
those with hopeless cancer of the bladder 
were offered a means of less suffering. 
Those afflicted with tuberculosis of the 
bladder, possibly after a tuberculous kid- 
ney had been removed, were offered added 
relief. Removal of the bladder became a 
possibility. 

In 1931 the Editorial Board of the 
British Journal of Urology voted to invite 
Dr. Coffey to write the story of ureteral 
transplantation for their journal. The 
article was published in December, 1931, 
and occupied the entire space allotted for 
original articles and 26 extra pages. This 
has been translated into German and is 
being published in Zeitschrift fiir urolo- 
gische Chirurgie. 

in 1932 Dr. Coffey was notified that 
he had been elected a member of the French 
Urological Society. This election was con- 
tingent upon his going to Paris on October 
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4, 1932 and presenting his work on ureteral 
transplantation. Professor Alessandri of 
Rome, President of the Italian Society of 
Surgery, learned of Dr. Coffey’s proposed 
trip, and invited him to stay over and 
present this operation before a joint 
meeting of the Italian Society of Surgery 
and the Italian Society of Urology. On 
September 16, 1932 he left Portland. He 
spent two days at the Mayo Clinic. 
He went to Ann Arbor, Michigan, and 
performed the operation before the faculty 
and students of the medical school. While 
in Cleveland he received a cablegram ask- 
ing him to go to London and present the 
subject before the Royal Society of Medi- 
cine. Upon his arrival in Paris, Dr. Coffey 
learned he had been elected to both the 
French Urological Society and the French 
Surgical Society and would, therefore, 
have to present to each of these his thesis 
on separate days. Each society held a 
clinic at which Dr. Coffey performed the 
operation. He went to London and the 
meetings of October 12 and 17 were entirely 
given over to him. On October 15 he 
went to Edinburgh and before the entire 
student body and the faculty of the 
University of Edinburgh Medical School 
he delivered an address on this subject. 
On October 19 he gave a similar talk 
at the University of Durham at Newcastle- 
upon-Tyne. In Rome on October 23rd 
he presented his work before the joint 
meeting of the Italian Society of Surgery 
and the Italian Society of Urology. Leaving 
Rome Dr. Coffey journeyed to Vienna 
where a special meeting of the surgeons, 
gynecologists and urologists had been 
called for his presentation at the University 
of Vienna. In Professor Weibel’s clinic 
in the University Amphitheater he per- 
formed his operation. 

In October of this year he learned from 
Dr. C. R. O’Crowley of Newark, N. J. 
of a patient who had been saving that 
she might go to Portland to be operated 
upon by him. The patient had a large 
vesicovaginal fistula and had been operated 
on unsuccessfully seven times. However, 
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this patient had lost her savings in a bank 
failure. Dr. Coffey generously offered to 
go to Newark and operate on this woman. 
Dr. O’Crowley arranged a clinic to which 
about forty of the leading urologists and 
surgeons of the Metropolitan area were 
invited, to witness Dr. Coffey operate 
and, in addition, apply his abdominal 
quarantine. 

On this visit Paul Hoeber and the writer 
saw much of Dr. Coffey and were amazed 
at his enthusiasm and plans for the future. 
One would imagine he was a _ vigorous 
young man in his early thirties rather than 
a man past sixty who had well earned 
an international reputation. At these meet- 
ings we heard the intimate details of his 
long and varied career. 

Dr. Coffey was big in body and big in 
mind. He was a kind man. He was a 
generous and considerate host. He was a 
good citizen and engaged in civic work. 
He had no vices except that of working 
himself to the limit. In his early days he 
said it was not unusual to take a nurse 
and an assistant and journey three or 
four hundred miles to operate in a farm 
house. In his last years he always travelled 
by airplane. He said the development of 
the modern airplane made it possible for 
him to make quick jumps about the coun- 
try to attend meetings and see patients in 
consultation. He urged all within hearing 
never to travel any other way than by air. 
“Just think,” he said, “Ill leave the 
Newark Airport this noontime and _ will 
be eating breakfast in the morning in 
Portland, Oregon. Isn’t that wonderful?” 

He left Portland on the evening of 
November gth with his assistant to go to 
a fellow physician who needed an opera- 
tion. Immediately after leaving Portland 
the ship ran into a fog. While trying to 
gain altitude and rise above the fog the 
plane crashed into the trees on a hill. 
Four of the plane’s occupants died. Six 
were rescued. Dr. John Straumfjord, Dr. 
Coffey’s assistant, went to Dr. Coffey to 
drag him from the plane, at that time in 
flames. Dr. Coffey apparently had been 
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killed by the crash. 

Thus ended a life that had been devoted 
to science and humanity. Dr. Robert 
Calvin Coffey will go down in the annals 
of medical history with the famous of his 
times. For all time his name will be 
engraved on the tablets of history along 
with other giants who blazed the trail 
of modern surgery. 

A man in every sense of the word, a 
doctor of medicine, one of the pioneers of 
surgery, a true and loyal friend. 


W. 


RoBERT CALVIN COFFEY 
His CAREER 


Official Recognition 


Graduate of the Kentucky School of Medicine, 
Louisville, 1892. Intern at the Louisville 
City Hospital 1895-6. 

President of the Oregon State Medical Associa- 
tion, 1908. 

Vice President of the American 
Association, IQII. 

Mutter lecturer for the College of Physicians of 
Philadelphia, 1913. 

Member of the Council on Medical Education 
of the American Medical Association, 
1915 to 1920. 

A founder and member of the Board of Gov- 
ernors of the American College of Surgeons 
since its foundation. 

Speaker on the formal programs of the Ameri- 
can College of Surgeons for the years 
1912, 1920, 1925 and 1928. 

President of the Western Surgical Association, 
1926-7. 

A founder of the North Pacific Surgical Associa- 
tion in 1913. 

Proponent of reorganization of Northwest 
Medicine and the formation of a Tri-state 
Medical Society in 1908. 

Trustee of Northwest Medicine, published }\ 
states of Oregon, Washington & Idaho. 

Chairman of Committee on Cancer Control, 
Oregon State Medical Society. 

A founder of the Pacific Coast Surgical Associ«- 
tion, 1925. 

President of the Pacific Coast Surgical Associ»- 
tion, 1927-8. 

A founder and a member of the first progra 
committee of the Surgical Division ©! 


Medical 


934 


New Series Vor. XXIII, No. 1 


the Pan Pacific Union meeting at Hono- 

lulu, August, 1929. 

mber of the Editorial Board of the Western 

Journal of Surgery. 

Member of the Editorial Board of the American 
Journal of Surgery. 

Member of the French Urological Society. 

Member of the French Surgical Society. 

Member of the International Society of 
Surgeons. 

Member of the Southern Surgical Association. 

Honorary member of the Society of Alumni 
of Bellevue Hospital. 

Honorary member of the Seattle Surgical 
Society. 

Honorary member of the St. Louis Medical 
Society. 

Honorary member of the Kansas City South- 
west Clinical Society. 

Honorary member of the Nevada State Medical 
Association. 

Honorary member of the Southeastern Surgical 
Congress. 

Honorary member of the Western Branch of 
the American Urological Society. 

Honorary member of Academy of Surgery of 
Detroit. 

Clinical Professor of Surgery in the University 
of Oregon Medical School. 

Founder and Director of Dr. Robert C. Coffey 
Clinic and Hospital (100 bed Hosp.) 
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right-sided disease. J. A. M. A., Sept. 15, 
1923. 
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. Treatment of accumulations of pus in the 
pelvis. Med. Sentinel, February, 1808. 

. Retrodisplacement of the uterus. Proc. 
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. Ventro-suspension of the uterus. Med. 
Sentinel, January, 1900. 

. Suture of the solid viscera. Med. News, 
Aug. 30, 1902. 

. Contribution to the surgery of pyosalpinx. 
Ann. Surg., October, 1903. 
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uterine holder. Am. J. Obst., 54: No. 3, 
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. Principles on which the success of the 
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of the uterus depends. Surg. Gynec. Obst., 
October, 1908. 
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surface of the uterus for retrodisplace- 
ment. J. A. M. A., Feb. 18, 1911. 


. Surgical treatment of acute gonorrhceal 
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Surg. Gynec. Obst., February, 1916. 


. Radium as a therapeutic agent. ied, 


Sentinel, December, 1920. 


. Relative fields of radium, surgery and 
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the cervix. Northwest Med. July, 1921. 


Ureteral Transplantation 


. Physiologic implantation of the severed 
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intestine. J. A. M. A., Feb. 11, 1911. 


. Submucous or physiological implantation 


of ureter into the large intestine. Urol. e> 
Cutaneous Rev., 23: No. 8, 19109. 


. Transplantation of the ureters into the 
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functionating urinary bladder. Surg. 
Gynec. Obst., May, 1921. 


. A technique for simultaneous implantation 


of the right and left ureters into the 
pelvic colon which does not obstruct 
the ureters or disturb kidney function. 
Northwest Med., April, 1925. 


. Completed aseptic technique for the im- 


plantation of the ureter into the large 
bowel. Surg. Gynec. Obst., December, 
1927. 


. Transplantation of the ureters into the 


large bowel, elimination of infection as 
an element of danger. Northwesi Med., 


June, 1928. 


. Transplantation of the ureters into the 
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vember, 1928. 


. Difficulties and pitfalls of transplantation 
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Ao. J. Surc., March, 1929. 


. Bilateral submucous transplantation of 
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and the intestinal mucosa. J. A. M. A., 
May 31, 1930. 

Transplantation of the ureters for cancer 
of the bladder with cystectomy. Ann. 
Surg., June, 1930. 


- Radical treatment of cancer of the bladder. 


California é* Western Med., August, 
1930. 


5. Radical treatment of cancer of the bladder. 


Western J. Surg., October, 1930. 
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Preliminary report on five cases. North- 
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Transplantation of the ureters into the 
large intestine. Submucous implantation 
method. Brit. J. Urol., December, 1931. 


. Transplantation of the ureters. Surg. Gynec. 


Obst., December, 1931. 

Transplantation of the ureters into the 
large intestine. Submucous implantation 
method. Urol. e» Cutaneous Rev., Octo- 
ber, 1932. 

Transplantation of ureters into large 
intestine by submucous implantation. 
Clinical application of technic 3. J. A. 
M. A., Oct. 15, 1932. 

Further studies and experiences with the 
transfixion suture technic (technic 3) 
for transplantation of the ureters into the 
large intestine. Northwest Med., January, 


1933- 
Pancreas 
Pancreato-enterostomy and_pancreatec- 
tomy. Ann. Surg., December, 1909. 
Clinics 
Surgery of the large bowel—a clinic held 
before a group of invited surgeons, at 


the Portland Surgical Hospital, Feb. 24, 
1921. Internat. Clin., s. 21, 4: 1921. 


. Report of a clinic held at the Portland 


Surgical Hospital, Oct. 14, 1922. Med. 
Sentinel, November, 1922. 

Report of a clinic held at the Portland 
Surgical Hospital, Feb. 8, 1923, with a 
discussion of the unfortunate lot of the 
cancer patient. Med. Sentinel, Septem- 
ber, 1923. 

Report of a clinic at the Portland Surgical 

Hospital, May 11, 1927. Med. Sentinel, 

June, 1927. 
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Clinic of Dr. Robert C. Coffey. Surg. 
Clin. North America, October, 1927. 


Gall Tracts 
Surgery of the galltracts. Northwest Med., 
July, Aug. and Oct., 1925. 
Dilatation of the common bile duct in 
the absence of functioning gall bladder. 
Ann. Surg., April, 1926. 


Miscellaneous 


. Importance of proper temperature in the 


administration of salt solution: an accu- 
rate method of determining temperature. 
Am. Med., Aug. 23, 1902. 

Psychology of habit in surgical technic. 
J. A. M. A., Sept. 6, 1902. 

Needle holders and needles. A_ needle 
holder with normal curve jaws; curved 
needles with round shaft. Med. Sentinel, 
May, 1903. 

List of prominent surgeons and gynecolo- 
gists over the United States. 

The present status of the treatment of 
appendicitis: the family physician’s re- 
sponsibility. N. York M. J., Aug. 18, 
1906. 


. Principles and mechanics of abdominal 


drainage. J. A. M. A., March 16, 1907. 


. President’s address: organization and cen- 


tralization of medicine and surgery of 
the Northwest. Northwest Med., August, 
1908. 

Intestinal obstruction produced 
gauze sponge within the lumen of the 
free intestine. J. A. M. A., Sept. 5, 
1908. 

Impressions gathered on a recent trip 
on some of the surgical clinics of Europe 
and America. Northwest Med., June, 
July and Aug., 1912. 


by a 


. Abdominal adhesions. J. A. M. A., Nov. 


29, 1913. 


. Intravisceral and Intra-abdominal pres- 


sure. J. A. M. A., Sept. 1, 1917. 


. The acute abdomen. Northwest Med., 1920. 
. Treatment of cancerous and precancerous 


lesions: importance of educating the 
public. Med. Sentinel, July, 1922. 


. Intra-abdominal and _ intra-visceral pres- 


sure. Surg. Gynec. Obst., October, 1922. 


54 
— 
50. 
|| 
5 
60. 
|| 
77 
|_| 
on 
S 
83 


American Journal of Surgery 


. Psychology of the cancer patient. Med. 
Sentinel, July, 1924. 

. Tuberculosis of the peritoneum and ab- 
dominal viscera, including the fallopian 
tubes. Med. Sentinel, July, 1925. 

. Hard lot of the cancer patient. Surg. 
Gynec. Obst., January, 1926. 

. Treatment of cancer: the relative impor- 
tance of the various agencies now in 
use. Northwest Med., March, 1927. 

. Application of the principle of the quaran- 
tine in abdominal surgery. Trans. West- 
ern Surg. Assoc., Oct. 14, 1926. 

. Quarantine in abdominal surgery. Am. J. 
Surc., May, 1929. 

. Treatment of cancer—present day ra- 
tionale. California e» Western Med., May, 
1930. 


Books 


Gastro-enteroptosis. N. Y., Appleton. 


Surgery of the pancreas. Sect. 10, Binnie’s 
“Treatise on Regional Surgery,” Vol. 2. 
Phila., Blakiston. 


Gastro-enteroptosis. Chap. 14, Dean Lewis’ 
“Practice of Surgery,” Vol. 6. Hagerstown, 
Md., Prior. 

Cancer of the rectum and _ rectosigmoid. 
Chap. in “Matas Birthday Volume.” 
N. Y., Hoeber. 


Application of the quarantine drain in ab- 
dominal surgery. Chap. in a Commemora- 
tive Volume published in honor of Pro- 
fessor Alessandri’s thirty years’ connection 
with the Department of Surgery of the 
Royal University of Rome. [1 Policlinico, 
Rome. 

Transplantation of the ureters into the large 
intestine by the submucous implantation 
method. Chap. in Commemorative Volume 
published in honor of Professor Fedorov’s 
forty years’ scientific activities. Soviet 
Government, Russia. 

Transplantation of the ureters. Chap. in 
Sajous’ “Cyclopedia of Medicine.” 


Radical operation for cancer of the rectum. 


Chap. in T. Chittenden Hill’s “Manual of 


Proctology.” Phila., Lea and Febiger. 


Editorial 


JANUARY, 1934 


Original Surgical Procedures Devised by 
Dr. Robert C. Coffey Which Have Been 
Given a Definite Place in Reference 
and Text Books on Surgery 
and Which Have Been 
Designated by the 
Name of the Originator 


. Plication operation for relief of retro- 
displacement of the uterus. 


. A two-stage and a three-stage operation 
for removal of the rectum for cancer. 


. The hammock operation for gastro-enterop- 
tosis. 


. The application of the quarantine drain in 
abdominal surgery. 


. A type of gastro-enterostomy for peptic 
ulcer. 


. Partial pancreatectomy. 


. Total colectomy including removal of the 
rectum for intestinal polyposis. 


. Three types of operation for transplantation 
of the ureters into the large intestine. 


. Retrograde cystectomy for carcinoma of the 
bladder. (Complete removal of the blad- 
der.) 

Concerning Operation No. 7, it may be stated 
that Dr. Coffey was the first to devise and 
publish a systematic plan for the removal of 
the entire large intestine including the rectum 
for hopelessly diseased conditions. 

Operation No. 8, transplantation of the 
ureters, is outstanding for the reason that it 
is based upon a fundamental principle, dis- 
covered by Dr. Coffey, without which the 
operation cannot be performed. An individual 
who is deprived of the function of the bladder 
is either hopelessly -ostracised from society 
or doomed to certain death unless a substitute 
can be provided. Transplantation of the 
ureters into the lower bowel provides a satis- 
factory substitute which has muscular control. 
The operation is indicated in all cases in which 
it is necessary or desirable to dispense with *he 
bladder as a reservoir. There are many thou- 
sands of such patients. 


ERRATUM 


In the article on “Diseases of the Vulva’? by Dr. Arthur Stein which appeared in the October, 1933 !s*ue 
of the JouRNAL, Figure 4 is erroneously labelled “ Diabetic vulvitis,’”’ instead of “Luetic fistula of vulva.” 
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AMERICAN PHYSICIANS 
WILLIAM STEWART HALSTEAD* 


ILLIAM STEWART HALSTEAD 

was born in New York, September 

23, 1852. He traced his family 
back to the sixteenth century in England, 
when they had an estate in Rowley Parish 
called High Halstead. 

As a lad he was taught at home by 
governess until the summer of 1862 when 
he was sent to a private school at Monson, 
Mass., conducted by the Rev. Mr. Tufts, 
a retired clergyman. In 1863 he went to 
Andover where he graduated in 1869. 
His parents thought him too immature to 
enter college so he attended a private day 
school in New York for a year. Then, 
he entered Yale and graduated in 1874, 
being more interested in sports than his 
studies. In his senior year at Yale he wrote, 
“Purchased Gray’s Anatomy and Dalton’s 
Physiology and studied them with inter- 

In 1874 entered the College of Physicians 
and Surgeons, New York, graduating in 
1877 among the first ten in his class. 
Dr. Henry B. Sands was his preceptor. 

In 1876 he took the examinations 
and was awarded a house position on the 
4th Surgical Division at Bellevue. In 
1877 was made House Physician at the 
New York Hospital. From 1878 until 
1880 he studied in various European clinics. 
In 1808 became an associate of Dr. Sands 
at the Roosevelt Hospital. 

in 1886 went to Baltimore to be with 
Dr. W. H. Welch. There he met Dr. John S. 
Billings who was interested in adding 
to the flourishing Johns Hopkins Uni- 


versity a matched school of medicine. He 
became Professor of Surgery at the Johns 
Hopkins University in 1889. 

In 1884 Dr. Halstead first performed 
refusion of a patient’s own blood, after 
defibrination, in CO poisoning. He was a 
pioneer in cocaine anesthesia (1885). He 
was the first to ligate the subclavian with 
success in 1891. He devised the universally 
known operation for cancer of the breast. 
He and Bassini simultaneously devised 
the modern operation for hernia (1889). 
Later (1893) the Halstead technique verged 
widely from Bassini’s. He first excised 
the ampulla of Vater for cancer. He did a 
large amount of experimental surgery, 
particularly in intestinal suturing and 
in the occlusion of the aorta and larger 
arteries by means of a metal band as a 
substitute for ligation, and in autotrans- 
plantation and isotransplantation of the 
parathyroid glands. Halstead introduced 
gutta-percha tissue in drainage, and in 
1890 rubber gloves. In 1896 he introduced 
silver foil dressing, and transfixion of 
bleeding tissues and vessels by fine needles 
and finest silk. 

Dr. Halstead read his last 
paper at the National Academy of Sciences 
in April of 1922. 

He left his summer home at High 
Hampton and hurriedly journeyed to Balti- 
more late in August, 1922. He was operated 
on for gallstones. Pneumonia complicated 
the convalescence and he died during the 
morning of September 7, 1922.* 


scientific 


*An interesting life of Dr. Halstead may be found in the work on W. G. MacCallum, with an Introduction by 
W. H. Welch, The Johns Hopkins Press, 1930. 
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[From Fernelius’ Universa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 


REGIONAL ANALGESIA: 


ITS PLACE IN MEDICINE* 


Epwarp M. LIvINGsTON, B.SC., M.D. 


NEW YORK CITY 


EGIONAL anesthesia, within a short 
span of years, has reached a point 
from which it sends ramifications 

into every branch of medicine. And the 


role it plays in these several departments 
is not minor, but one of ever increasing 
importance. Such rapid growth and wide- 
spread extensions of regional nerve block 
are but the natural consequence of develop- 
ment to its present degree of technical 
efficiency, of man’s ability to control at 
will the flow of nerve impulses through- 
out the body. So far has this advance 
progressed that it is already apparent we 
are faced with the necessity for some 
re-evaluation of this entire domain of 
deliberate impulse management, of physio- 
logic nerve blockade. 

To trace the scope and rapidity of 
growth of regional, spinal and local anes- 
thesia and particularly to investigate the 
full meaning of this growth in terms of 
medicine as a whole, is the primary object 
of this historical session. The present 
meeting, then, marking, as it does, the 
tenth anniversary of the founding of this 
society (The American Society of Regional 


Anesthesia) is an appropriate occasion on 
which to restate our major aims and pur- 
poses, a fitting time in which to take brief 
note of past accomplishments that we may 
gain new impetus for work of the future. 


THE MEANING OF A DECADE IN SURGICAL 
PROGRESS 


The first injection of any locally acting 
anesthetic agent was made just forty- 
nine years ago. This makes it plain that 
when considered with reference to the 
history of local and regional block, a 
decade, the length of life of this organiza- 
tion, represents a considerable period of 
years. 

Yet recent as this date might seem to 
mark the first injection of its kind, it coin- 
cides with the very dawn of modern ab- 
dominal surgery, for modern surgery itself 
is young. But five decades ago came the 
first gastroenterostomy, the first pylorec- 
tomy, the first excision of the gall bladder; 
this period also saw the initial cholecyst- 
enterostomy, ileosigmoidostomy, choled- 
ochotomy; and considerably less than 
five decades have elapsed since the pat 10- 


* Presidential Address before the American Society of Regional Anesthesia, New York Academy of Medicine, 
Oct. 24, 1933. 
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logical description of acute appendicitis 
was published. It was just four decades 
back that lumbar puncture was introduced, 
rubber gloves brought to surgery, the x-ray 
and radium discovered; then, too, was the 
autonomic nervous system first studied by 
Langley. His final epochal report upon 
which we so depend for much of our work 
was not published until 1920, L.e., just 
three years before we first met. And beyond 
a third decade back, blood counts were not 
used in diagnosis, there had never been a 
serum test for syphilis, blood grouping was 
unknown, there had never been performed 
an appendicostomy nor gastroduodenos- 
tomy. But perhaps more striking still, 
it was within ten years of the date of 
our founding that the first blood trans- 
fusion was performed by any of the 
several methods (citrate, syringe-and-can- 
nula, simple syringe) now in use by every 
interne staff. Surgical progress has indeed 
been rapid. And for regional anesthesia 
and modern surgery alike, a decade repre- 
sents a large increment of the entire period 
of growth. 

Now, a glance at the history of the 
special field of nerve block makes it clear 
that for any living in New York a certain 
degree of nepotism is justifiable. Both 
Dr. James Corning, who brought forward 
spinal anesthesia, and Dr. William Halsted, 
who introduced conduction anesthesia, 
did their work in this city. In addition, 
Dr. Carl Koller, the first to employ cocaine 
in surgical work, is a practitioner of medi- 
cine in New York City at the present time. 
He is, as you know, an invited guest to this 
session; and it is our hope that we may hear 
from him, firsthand, of the earliest days in 
this field. 

James Leonard Corning was born in 
Stamford, Connecticut and was a neurolo- 
gist, connected with numerous hospitals of 
this city, of Jersey City, and Hackensack. 
He gave the first spinal anesthetic in his 
ollice in Gramercy Park during 1884. It 
Was given in an effort to relieve from pain 
a man suffering from “spinal weakness or 
seminal incontinence” as a urethral sound 
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was to be passed. Working on purely 
deductive grounds, and his knowledge of 
anatomy, Dr. Corning had concluded that 
if the new-found drug, cocaine, could reach 
the spinal cord, all of the lower part of the 
body would be rendered insensitive. Lack- 
ing any knowledge as to how to approach 
the cord short of laminectomy he simply 
deposited his solution between the spinous 
processes of the vertebrae. He figured that 
the veins (the venae spinosae) which run 
from thence into the spinal canal, would 
carry the drug to the cord itself. These 
hopes were justified, for insensitivity of the 
legs and lower trunk set in eighteen min- 
utes after Corning had injected 60 minims 
of a 3 per cent solution of cocaine hydro- 
chloride. Since this patient survived, Corn- 
ing made more and similar injections for 
the relief of pain, many of them in St. 
Francis Hospital, Jersey City, on patients 
suffering from air-embolism or “‘the bends”’ 
acquired during the digging of the Hudson 
Tunnels. Corning kept careful records and 
protocols which are yet available. He wrote 
voluminously, and the astonishing present- 
day value and in part uninvestigated 
implication of these pioneer studies is to be 
reviewed for us subsequently in the year. 
It is of more than passing interest to note 
that at the present time so-called “epidural 
anesthesia” is being investigated and is 
viewed as an entirely new thing, the fact 
having been overlooked that Corning’s 
first injections were of this type, both 
technically and as to mode of onset and 
extent of anesthesia. Thus it is that ab- 
sorbed in the work of the present, we 
lose track of the accomplishments and 
the depth of thought of our eminent 
predecessors. 

William Stewart Halsted is known to us 
as the first Professor of Surgery of the 
Johns Hopkins Medical School; but until 
1889 he was connected with Roosevelt and 
Bellevue Hospitals, New York. Here, in 
1885, he demonstrated the production of 
insensitivity throughout an entire nerve 
distribution upon making a single injection 
of cocaine within or near the main nerve 
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trunk (conduction anesthesia). Halsted, 
knowing of the tragic death by suicide of 
Horace Wells, the Hartford dentist who 
introduced nitrous oxide to surgical work 
and who had given up private practice 
after the unfortunate death of a patient 
under this new inhaiation narcotic, made 
his initial injections on his own body, 
endangering his surgical future through 
blocking the nerve trunks of his hands. 
Surely these were the days when “men 
were men’”’; for Wells had forced a fellow 
dentist to remove one of his own (Wells’s) 
teeth under nitrous oxide before using it on 
a patient; and Bier, who finally brought 
spinal anesthesia to general surgery, had 
himself, with six close friends, submitted 
to experimental subarachnoid block in 
order to test the anesthesia and the safety 
of the reactions. The same spirit of earnest- 
ness and daring, of courting death for the 
sake of scientific advancement, marked 
these men as it did Walter Reed and his 
companions, forever immortalized through 
accepting the bite of the female Aedes 
Aegypti infected with yellow fever. Would 
we of today, advancing newer phases of 
nerve blockade, have the courage, or even 
the dictates of conscience, to try all 
methods first upon ourselves and our 
closest friends? From such a_ heritage 
should come to this investigation of the 
meaning of regional anesthesia in general 
medicine, and to all advances in this field, 
an enthusiasm and spirit which are deep 
and real. 

Now not nepotism alone, but chauvan- 
ism as well, seem justifiable, from a re- 
view of the history of regional anesthesia. 
Medical historians are agreed that the 
work of Corning, Koller, Halsted, was 
chiefly advanced in those earliest days by 
three leading American surgeons, namely, 
Dr. Rudolph Matas, Dr. Harvey Cushing, 
and Dr. George W. Crile. Thus New York 
City and America played a definite lead- 
ing role. Pasteur long since stated “‘Science 
is always international, never national”’; 
and it is true that the hypodermic syringe 
on which our work depends was introduced 
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in Europe by Parvay, Rynd and Wocd; 
that from Petrograd, through Anr: 
came a co-introduction of cocaine; that | 
was Bier, of Germany, who popularize 
spinal anesthesia as an adjuvant to oper: 
tive surgery; and just so, from France cam 
the contributions of Pauchet, from Great 
Britain, those of Balfour. Each nation and 
surgical center added some increment or 
aided in some way in making possible or 
advancing the American activity. Yet, the 
American contributions were in this in- 
stance more than part and parcel of a 
general movement; they truly led the way. 
And an ambitious hope of this Society at 
the outset of this decade or anniversary 
year was that of having these three men, 
Drs. Matas, Cushing, Crile, one or all, as 
guests of honor at meetings here at the 
New York Academy of Medicine. We are 
inexpressibly grateful to have received 
acceptances, Dr. Crile being our first guest 
at the George Crile Meeting of our Society 
this evening. What more dramatic proof 
could be offered of the meaning of a decade 
in surgery and of the general growth-rate 
of regional anesthesia than this; that of 
the three great names read, two represent 
living honorary members of this organiza- 
tion, while the third ts being elected to that 
position at this session. The entire record 
of regional, local, and spinal anesthesia 
within the scope of a single lifetime! 

The rapidity of these strides, the great 
historical recency of modern surgical 
methods are most difficult for us of today, 
as we routinely employ such technical 
practices, even faintly to appreciate. The 
pace of recent surgical progress has been 
nothing less than meteoric. 


THE PACE OF THE PRESENT DECADE 


If, then, surgical strides have been 
meteoric in pace in the preceding four 
decades, what have they been in the 
present decade, the period of our own 
organized activities? Has this pace slack- 
ened? Our closeness to the work might 
give the impression that such had been 
the case; yet a review of the facts and of 
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the accomplishments of the past ten years 
shows quite contrariwise. 

A most convincing proof is the truth 
thet at the time of founding of the Amer- 
ican Society of Regional Anesthesia as a 
direct outgrowth of the Post-Graduate 
Course of Surgery of New York University 
and Bellevue Hospital Medical College in 
the year 1923, there was no serious thought 
of any usefulness for regional anesthesia 
other than as an aid to operations. Within, 
and only within, the intervening years of 
the present decade has the extension 
of the work carried us into the great 
domains of diagnosis, prognosis and treat- 
ment. Then regional anesthesia was being 
explored, a weak option in carefully 
selected cases, to inhalation narcosis. Now 
it is used with increasing frequency to 
make operations entirely needless. Then 
nerves were injected solely for a temporary 
relief from pain; now they are often 
blocked for the permanent relief or total 
destruction of pain. It is quite unlikely 
that anyone will overestimate or overstate 


what these newer uses of impulse block 
portend. And the extensions of the present 
decade have tapped unexpectedly great 
domains. The pace of progress then in this 
field of regional anesthesia has accelerated 
rather than slackened during the past ten 
years. 


THE FULL SCOPE OF REGIONAL NERVE 
BLOCK 


By “‘diagnostic nerve block”? we mean 
the ability, through temporary control of 
nerve impulses, to differentiate one com- 
plaint from another. An example is found 
in the acute abdominal colics; (a) gallstone 
colic; (b) appendicular colic; (c) ureteral 
colic; for in the first case the nerve impulses 
pass centralward chiefly through the right 
nineth dorsal ganglion, in the second case 
through the eleventh dorsal ganglion and 
in the third case through the first lumbar 
ganglions; the diagnostic block being the 
power to identify the exact site of this 
sensory inflow. Other attempts to differ- 
entiate these conditions through nerve 
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block have been made by injecting areas 
of hyperalgesic skin found with these 
specific colics; in the one case injecting 
skin in the region of the tip of the ninth 
costal cartilage; in the other case, the skin 
near McBurney’s point; and in the third 
instance, injecting skin in the so-called 
ureteral skin triangle of the upper, inner 
thigh. Additional examples of diagnostic 
nerve block might be cited, did time but 
permit. 

By “prognostic nerve block”” we mean 
the ability to foretell through temporary 
nerve control the results subsequently to 
be obtained after permanent destruction 
of the nerve pathways in question—a 
destruction either by the knife or by 
chemical death to the neurones. An 
excellent example is found in the field of 
vascular diseases; here temperature read- 
ings are made on all the digits of a foot, all 
parts of the leg and thigh; then the 
vasoconstrictor nerves of the extremity 
are physiologically severed by novocaine 
injection, either of the sympathetic tracts, 
of the lumbar sympathetic ganglions, or 
through a more massive block of a sub- 
arachnoid type; now the thermal readings 
are re-taken; the result gives to surgeon, 
and patient alike, a temporary or pre- 
operative sample, as it were, of the state 
of affairs that would follow permanent 
destruction of the vasoconstrictor neu- 
rones. The temperature of the great toe, let 
us say goes up 7 degrees; of the second 
toe, 4 degrees; of the third toe 15 degrees. 
If these are the temperature rises after 
temporary block, just so do they prove 
to be the exact rises which follow perma- 
nent nerve destruction. These facts, al- 
ready well known to you, are of the utmost 
importance in the progress of the study 
of vascular diseases and in the prevention 
of gangrene. 

“Therapeutic nerve block” means the 
cure or alleviation of suffering or symptoms 
through injection of nerves with locally 
acting agents as novocaine, saline, alcohol 
and other fluids. Examples are the injection 
of the second to the sixth dorsal sympa- 
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thetic ganglions (one or all), of the stellate 
ganglion and of the dorsal root ganglions 
in the treatment of angina pectoris; the 
destruction of the presacral nerve in the 
management of certain intractable dis- 
orders of menstruation and the control of 
pelvic pain; the injection of the semilunar 
ganglion for trifacial neuralgia; the injec- 
tion of specific tracts for causalgias or 
malignant infiltrations. 

All of these major and far-reaching 
extensions into diagnostic, prognostic, and 
therapeutic forms of nerve block, let us 
repeat, have come, practically in their 
entirety, within the present decade. They 
are products of present-day work. 

But not only has nerve blocking invaded 
these basic clinical fields, it has come to 
play a réle of the greatest importance 
in the pre-clinical fields as well: in the 
departments of anatomy, neuroanatomy 
and physiology. 

Something of a bomb was thrown into 
anatomical and surgical circles when two 
Australians, Royle and Hunter, in 1924 


demonstrated a prompt relief of the 
deforming contractures of spastic paralyses 
through cutting the sympathetic nerve 
supply to the part. The matter of surprise 


was in this: They relieved muscular 
spasticity while not touching any known 
motor nerve. There were no charts in the 
anatomical or neurological textbooks to 
explain how this thing worked. It is not 
yet known how it works. One theory has 
been that voluntary muscles possess a dual 
innervation, cerebrospinal and sympa- 
thetic. Another theory is that the reduction 
of spasticity is but an indirect effect, due 
to increased vascularity of the part after 
severance of sympathetic vasoconstrictor 
fibers. A national neurological society 
five years after the demonstrations of 
Royle and Hunter held a symposium on 
this phenomenon, the discussions being 
the fruit of mature deliberation, and no 
less than five different theories were 
propounded. Thus the explanation remains 
unknown while the fact itself stands. These 
spasticities may be treated by alcoholic 
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destruction of the ganglions, as well as 
by surgical intervention. Diagrams and 
charts will eventually be forthcoming 
and conclusions reached on the modus 
operandi; but regional anesthesia with 
repeated demonstrations of the facts them- 
selves will play a leading réle in such 
advances and in the final settlement of 
controversies. 

A second illustration of the advance 
through regional anesthesia to territories 
quite beyond the zones of fixed anatomical 
knowledge has already been referred to, 
i.e., the relief of visceral pain through 
simple subcutaneous infiltration of novo- 
caine. This unexpected finding, totally 
inexplicable on present-day knowledge 
of nerve pathways for pain received scant 
notice until studied in detail in 1927. 
Not only is the so-called visceral pain 
relieved, but also the tonicity or spasm 
within the internal organ. How is this 
deep-seated internal effect produced, by 
a simple injection of the skin? Certainly 
the time-honored hypothesis of referred 
pains as propounded by Ross, Head and 
Mackenzie, of a cutaneous hyperalgesia 
due to mere proximity of visceral and 
somatic afferent neurones within the dorsal 
root ganglions, is totally inadequate to 
explain these newer factors. Alternative 
theories such as those of Edinger and 
LaMaire have been advanced, yet nothing 
like general agreement has yet resulted. 
The fact of such relief of visceral pains 
through injection of hyperalgesic skin may 
be demonstrated upon any hospital ward, 
but the basic curricular departments of 
the medical schools still search for an 
acceptable answer. Of many phenomena 
recently brought to light through nerve- 
block methods we can as yet only answer 
as did the blind man cured by Christ 
who, when pressed by the Pharasees as 
to who it was had cured him, by what 
authority, and how, answered, “One thing 
only I know; whereas I was born blind, now 
I see.” 

Regional anesthesia, then, sends :m- 
portant ramifications into the fields of 
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anatomy and physiology, into pre-clinical 
as to clinical departments of general 
medicine. Operative surgery, diagnosis, 


prognosis, treatment, pre-clinical medicine, 
these alike are involved in a search for 
the full scope of regional anesthesia and of 
physiologic nerve blockade. 


POSSIBILITIES FOR THE FUTURE 


“Motion,” wrote Herbert Spencer in 
his “First Principles,” “is never recti- 
linear.” Forward progress, whether this 
be of a physical object or of a human 
activity, is never smooth and uninter- 
rupted; it is never in a straight line. Motion 
is a matter of undulations, of alternate 
periods of advancement and recession. 
And this universal law is well illustrated 
in the growth of regional anesthesia. 
For in this growth we noted three great 
progress-peaks, 1884, 1905 and 1927. Why 
did these peaks occur and what is their 
significance? In the answers to these 
questions regarding the past lies an indi- 
cation concerning probabilities for the 
future. 

Let us visualize a human body with a 
hypodermic needle, attached to a syringe, 
penetrating its cutaneous covering. Not 
until the discovery of cocaine several 
decades after the introduction of the hypo- 
dermic syringe did local destruction of 
nerve impulses by injections come within 
the realm of possibility. This introduction 
of cocaine to surgery in 1884 marked the 
first flow through our imaginary needle of 
anything but systemically acting agents. 
The rapid exploitation of spinal, local and 
conduction nerve block immediately after 
the injection of cocaine, we have already 
noted. But the toxic dose of cocaine is 
léo0 of a gram, 3 centigrams, or, expressed 
g per cent solution, just 6 c.c. It was 
eda impossible to inject many nerve 
trunks simultaneously, when using but 
6 c.c. of a fluid. Hence only the second 
progress peak of 1905, when novocaine was 
introduced, made possible such additional 
procedures as splanchnic block, caudal 
block, trans-sacral block, paravertebral 
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block, and the rapid demonstration of these 
additional methods based on a simulta- 
neous blockade of many separate nerves 
quickly followed the discovery of this less 
toxic local anesthetic agent. The third 
progress peak, that of 1927, came with the 
flow through our imaginary needle, of 
alcohol and the deliberate permanent de- 
struction of the neurones by an injected 
fluid. While the use of alcohol had pre- 
viously been suggested, its extensive use 
in angina pectoris, thromboangiitis oblit- 
erans, terminal carcinoma and _ similar 
conditions did not occur until within the 
past five years. “Man’s history,” it has 
been written, “is replete with efforts at 
the alleviation of pain,” and the alcoholic 
destruction of the pain pathways, the most 
satisfactory of all answers, has been pre- 
sented to the profession in large part 
through papers originally read before this 
society. I refer to the epochal studies of 
Swetlow, of White, of Woodbridge, of 
Labat, and others. 

These progress-peaks, then, coincide 
with the introduction of new drugs. They 
demonstrate the association and inter- 
dependence of surgical with chemical and 
biochemical progress. Other and additional 
peaks or undulations in this forward 
progress are a surety for new drugs and 
better descriptions of neuroanatomic path- 
ways are certain to appear. And with them 
will come new waves of clinical applica- 
tions. Some of these new extensions are 
close at hand. To the present time we have 
blocked almost every nerve trunk of the 
body but it remains for the future to see 
these nerve bundles physiologically dis- 
sected and the separate fibers and fibriles 
isolated and acted upon by selective drugs, 
as yet unknown. 

Already in nerve-blocking methods, we 
have outgrown our name, our constitu- 
tion, our original aims. For what interest 
have we in anesthesia, in pain or in pain 
destruction, when by carefully directed 
injections we seek to alter the blood supply 
to a part? Here it is the vasoconstrictor 
neurones exclusively with which we seek to 
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deal. Think of the trophic, the heat, the 
cold, the vascular, the motor, as well as 
the pain fibers, to all parts of the body, to 
each viscus in turn, which await separate 
management and fractionation. Who would 
dare predict the end-results in the allevi- 
ation of human ills ultimately to result 
from the deliberate conditioning and con- 
trol of these multitudinous physiologic 
activities? 


REASON FOR THIS IMPORTANCE OF 
REGIONAL NERVE BLOCK 


BASIC 


To paint such a sweeping picture of a 
single subject demands some justification. 
Such claims, if they would represent more 
than a mere emotional expression, must 
be established upon grounds which appeal 
to the reason. 

The fundamental basis for this tmpor- 
tance of regional anesthesia lies in the fact 
that through nerve injections we may 
voluntarily bring about the isolation of 
any region or organ from the remainder of 
the body. Thus the subject comes to en- 
compass every specialty and separate 
domain of medicine. It makes of this 
society a clearing house for study of the 
end results obtained in these diverse fields, 
a meeting point for the correlation and 
blending of related and common interests. 

Note how the scope of the work is indi- 
cated in papers presented at the various 
sessions of recent years. The regions in- 
cluded were the head and neck, thorax, 
abdomen, extremities; the operations re- 
ported were upon thyroid gland, spinal 
column and cord, the lungs, bones, stom- 
ach, bile passages, kidney, bladder, pros- 
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tate, blood vessels, rectum. The papers 
came from general surgeons, orthopec ic 
surgeons, genitourinary surgeons, recial 
surgeons, gynecologists, obstetricians, an- 
esthetists, neurologists, fracture specialis:s, 
cardiologists, physiologists, pharmaco! 
gists, anatomists. Not only individual prac- 
titioners, but important teaching clinics 
and University centers were represented 
in papers recently read before the American 
Society of Regional Anesthesia; the pa- 
pers originating in Boston, Philadelphia, 
Toronto, Cleveland, Rochester, Madison, 
Chicago and other populous points. New 
drugs have been officially investigated by 
this organization and anesthetic mortality 
rates carefully studied in extensive clinical 
surveys as that of the State of New Jersey 
for the year 1930. 

We enter a second decade of activity, 
then, with minds focussed upon the rich 
heritage of the past in the development 
of this domain; we are confronted with 
ample evidence of the great meaning of 
this work; and we have clear aleation of 
important fields of conquest immediately 
ahead. Let us find grounds in this his- 
torical session for new enthusiasms. Let us 
close this decade of progress with a new 
viewpoint as to the true place of regional 
anesthesia in medical work. And in closing 
may I quote, for emphasis, the initial 
assertion of this paper: “Regional Anes- 
thesia, within a short span of years, has 
reached a point from which it sends 
ramifications into every branch of medicine 
And the rdle it plays in these several 
departments is not minor, but one of ever 
increasing importance.” 


BOOK REVIEWS 


Disque INTERVERTEBRAL, Puysio- 
LOGIE-PATHOLOGIE ET INDICATIONS THER- 
APEUTIQUES. By G. Mauric. With a fore- 
word by Pasteur Vallery-Radot. Paris, 
Masson et Cie., 1933. 


[his book of 195 pages and 45 illustrations 
is a detailed study of, and an exhaustive review 
of the literature on, the intervertebral disc. 

The author describes in the first part of 
his book the evolution of the disc and the 
normal anatomy as found in the infant, the 
adolescent, the adult and the aged, together 
with the physiology and the clinical and 
radiographical methods of examination of the 
disc. In the second part he considers the 
pathological conditions found in the disc 
per se and lists with detail the role played 
by the disc in many and various pathological 
conditions of the spine. In the third and last 
section he takes up the diagnosis and treatment 
of compression of the spinal cord and cauda 
equina by the intervertebral disc. 

The work is most impressive as a thorough 
and up-to-date study of the literature on the 
subject. 

The details of anatomy and physiology are 
well brought out. Of value are the descriptions 
and illustrations of persistent notochordal 
tissue in the body of vertebrae and of cystic 
formation in the nucleus pulposus. Absence 
of a dise and biconvex discs are usually con- 
sidered congenital anomalies. Changes in the 
discs the author believes to be the underlying 
pathology of osteoarthritis of the spine. He 
thinks that a dyschondroplasis of unknown 


etiology is the cause of adolescent kyphosis 
and that limitations of the nucleus pulposus 
and the epiphysis are accompanying manifesta- 
tions. Of particular interest with respect to 
low back pain and the spastic syndrome is 
the review of the literature, the differential 
diagnosis and operative treatment of protrusion 
of the disc and the nucleus pulposus and the 
spinal canal, causing pressure or a compression 
of the spinal cord and cauda equina. 

The book should appeal to the orthopedic 
surgeon, the neurologist, and the roentgenolo- 
gist. 


POST-OPERATIVE TREATMENT. By George 
Sanford Foster, M.p., Boston, Christopher 
Pub. House, 1933. 


As an elementary survey for nurses and 
assistants, this book might have a definite 
place. However, its value has been minimized 
by the omission of an index which is a serious 
defect in a work of this kind. 


MANUAL OF DisEasEs OF Nose, THROAT 
AND Ear. By E. B. Gleason, m.p. Ed. 7, 
Phila., W. B. Saunders Co., 1933. 


The last edition of this book was published 
in 1929. The advances since that time have 
been incorporated in this new 1933 edition 
and enough has been omitted to allow for the 
new material without increasing the size of 
the book. This seventh edition maintains the 
position which the work has held for many 
years as a standard textbook for students and 
reference work for practitioners. 
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